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ABSTRACT 
 
The occurrence of construction accidents is of great concern for construction 
stakeholders, such as government departments, developers, and contractors. 
Construction accidents induce time delays and losses of various magnitudes. Financial 
loss caused by accidents has been investigated to a certain extent. However, the 
reduction of loss to all concerned through the prevention of accidents requires in-depth 
re-focusing on site safety, not only to reduce the number of accidents but also to 
examine financial loss further. 
 
The aim of this study is to discover the relationship between financial loss and safety 
investment in the construction market and to introduce a benchmark figure for 
stakeholders and hence introduce a framework that will serve as a guide for participants 
on how to invest in safety effectively in different project stage.  
 
The objective of this study is to (1) identify the relationship of safety investment 
between different projects based on previous records, (2) investigate the relationship 
between safety investment and number of accident, (3) investigate the factors that affect 
financial loss due to accidents, (4) review the compensation procedure of construction 
accidents, (5) develop a relationship between safety investment and financial loss in 
Hong Kong and (6) model a safety investment performance measure and any resulting 
financial loss.  
 
Comprehensive research method begins with an in-depth literature review to reveal 
knowledge regarding safety investment and financial loss caused by accidents. 
Structured interviews are conducted to collect significant information for data analysis. 
Regression analysis and follow-up validation survey are conducted. A questionnaire 
survey is conducted to verify the suggested items regarding safety investment.  
 
Key parameters which affecting financial loss including compensation (wage of staff), 
fine & legal expenses, idle plants, material loss and equipment loss have been 
demonstrated in the analysis section 
 
Key findings in the research indicate that by sufficient investment in three aspects 
(safety equipment, training, and promotion); overall, financial loss in accident will be 
reduced. Meanwhile, safety training is the most significant parameter to reduce 
financial loss. The regression model is feasible to quantify nowadays situation by 
multiplying the compound inflation rate to the research period (year 2007-2012).   
2 
 
 
The research introduces benchmark figures to explain the relationship between 
financial loss and safety investment. A framework in flow chart format (Appendix XIII) 
has been introduced to guide the participants on how to invest in safety effectively in 
different project stages to reduce financial loss of accidents. 
 
The study provides a rational stratum to enable contractors to estimate financial loss 
due to accidents. Such findings can be used as a review and be implanted into the Bill 
of Quantities (BQ) as an overall contract sum. The findings minimizes unnecessary 
expense in safety investment, which may prevent over budget.  
 
The latter must reveal the necessity of investigative safety forethought in relation to 
accidents and financial loss to stakeholders. Such knowledge could contribute to the 
improved prediction of the lump sum of financial loss per project. 
 
This study significantly provides a framework that will further educate not only the 
contributors but also all stakeholders and provide them with a full awareness of the 
effective safety investment (safety equipment, training, and promotion) in different 
project stage.   
 
Lastly, this study offers general recommendations on the selection, usage, and 
maintenance of safety equipment, key area of focus for safety training, and guidelines 
on promoting safety awareness. It also aims to help stakeholders invest wisely in 
reducing the financial loss from accidents. 
 
3 
Chapter 1: INTRODUCTION 
1.1 Research Background 
Hong Kong has become a developing construction market that attracts global expertise 
into the city. The construction industry in Hong Kong has contributed to the territory’s 
economic growth since the 10-mega infrastructure projects and the continuous 
investment in residential projects. Over a hundred billion Hong Kong dollars [currency 
rate: (AU$ 1 is equivalent to HK$ 5.8 rate as of Jul 2018)] is to be invested in the 
construction market over the coming decade. The construction industry has contributed 
approximately 7% of the GDP to the overall Hong Kong economy in 2016 (Census 
HKSAR, 2016). 
The occupational health and safety statistics published by the Hong Kong Labor 
Department in August 2017 shows that Hong Kong’s accident rate per 1000 workers 
from 2006 to 2016 has decreased. However, the number of fatalities reached a peak 
point in 2011 and 2012. Hong Kong construction accident rates, especially fatalities, 
have remained high, which is a feature that must be addressed by the industry, 
government, and the community at large. 
Table 1 shows that the accident and fatality rates reached the lowest point in 2016. The 
number of reported accidents has maintained a peak level since 2015. As the 
employment size of the construction industry has steadily increased (Figure 1), the 
accident rate has slowly declined, reaching its lowest level at approximately 35 per 
1000 workers in 2016.  
Table 1 provides an overview of the number of construction accidents and fatalities in 
previous consecutive years. Statistics indicate the accident rate follows a decreasing 
trend despite the current increase in the number of employees in the construction 
industry. However, the accident trend in terms of numbers and fatalities cannot be 
predicted. 
Figure 1 shows an increasing trend in the number of workers in the construction 
industry. The total number of workers (professional, technical, and worker) has 
increased sharply since 2007. The reported accident in Table 1 shows that the decrease 
in accident rate per 1000 workers may be due to the large number of construction 
workers. The actual number of reported accidents and fatalities still maintains a high 
4 
record. The number of reported accidents reached its peak in 2015 and 2016 has 
become a significant concern for stakeholders 
Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 
No. of accidents 3,548 3,400 3,042 3,033 2,755 2,884 3,112 3,160 3,232 3,467 3723 3720
No. of fatalities 25 16 19 20 19 9 23 24 22 20 19 10 
Accident rate/ 
1,000 workers 
59.9 64.3 60.6 61.4 54.6 52.1 49.7 44.3 40.8 41.9 39.1 34.5
Fatality rate/ 
1,000 workers 
0.422 0.303 0.379 0.405 0.376 0.163 0.367 0.337 0.277 0.242 0.2 0.093
Table 1: Summary of the construction accidents and accident rates in Hong Kong 
(Source: Labour Department, HKSAR 2006 – 2017) 
Figure 1: Manpower in construction industry 1983-2015 (VTC 2015) 
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The Hong Kong SAR government developed various schemes to promote and improve 
safety awareness to ensure safety and quality of work in the construction industry 
(HKSAR 2013). Construction companies have also invested resources in this aspect. 
However, the current index regarding the construction accident rate in Hong Kong is 
still high. Therefore, it is still not acceptable to the government and the community. 
 
Accidents are unpredictable and generally unforeseen. Oxford (2017) defined an 
accident as “an unfortunate incident that happens unexpectedly and unintentionally, 
typically resulting in damage or injury.” Although accidents might be prevented by 
sufficient prevention measures, financial loss caused by accidents is unknown. 
Determining how to predict this unpredictable value is a question that all stakeholders 
need to address.  
 
Furnham (1992) described how accidents occur (Figure 2). He mentioned that a 
worker’s failure to perceive and recognize hazards could lead to unsafe behavior. A 
lack of perception or recognition of safety knowledge could lead to unsafe behavior. 
Furthermore, a lack of correct decision and ability to avoid hazards could also lead to 
unsafe behavior. Unsafe behavior and lack of safety awareness often leads to accidents. 
The severity of an accident can be moderate or serious, and the accident may occur 
frequently. Therefore, the expected financial losses could be high (McKinnon, 2000). 
 
In contrast, even a worker with remarkable perception of hazard, good cognition of 
hazard, good decision, and ability to avoid hazard may still suffer from accidents by 
chance. However, the severity of accident is mild and does not occur frequently. Hence, 
the expected financial loss due to accidents can be lowered.  
 
Petersen (2003) suggested an accident/ incident causation model (Figure 3). He 
mentioned three major causes of human error, namely, (1) decision to error, (2) traps, 
and (3) overload. He explained that wrong logical decisions, unconscious decisions, 
and low perceived probability would cause a worker to make wrong decisions. Poor 
workstation design and incompatible displays or controls place a worker into a trap 
(high risk for hazard). The capacity of a worker with load leads him/her to become 
overloaded (physically, mentally, or psychologically). Three major causes will 
contribute to error in his/her workplace and induce accident or incident that could result 
in injury or loss. 
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  Figure 2: Furnham’s Sequential model of accident occurrence 
(Furnham (1992)) 
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 Figure 3: Petersen’s accident incident causation model (Petersen (2003))   
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Ortega and Bisgaard (2000) emphasized the factors that lead to accident in the 
construction and other industries. They summarized these factors that could affect 
construction projects as (1) unique and seldom mass produced, (2) members of 
construction team usually change with each project, (3) the product of construction is 
stationary (not mobile), and (4) majority of the participants are from subcontractors, 
small firms, or individual workers. Therefore, the Petersen and Furnham model can 
only be used as a reference for the generalized understanding of accident occurrence.  
 
Abdelhamid and Everett (2000) identified three root causes of construction accident, 
including failure to identify unsafe conditions, failure to proceed with work activities 
after identifying an existing unsafe conditions, and failure to act unsafe regardless of 
the initial condition of the work environment. 
 
Toole (2002) discussed the root causes of construction accidents as follows (1) lack of 
proper training, (2) deficient enforcement of safety, (3) lack of safe equipment, (4) 
unsafe methods or sequencing, (5) unsafe site conditions, (6) poor use of provided 
safety equipment, (7) poor attitude towards safety, and (8) isolated, sudden deviation 
from prescribed behavior.  
 
Regardless of the causes of construction accidents, the consequence of accidents is loss. 
Contractors suffer from delays in construction progress, material, and plant loss due to 
accidents. Society suffers from the loss of social and economic costs, such as the time 
spent from the police force, rescue force, social welfare department, legal aid 
department, and courts. Accidents induce claims, including personal ones, such as 
construction accident claims, and those related to the project, such as extension of time 
claims, which would cause an obvious reduction in the profit margin of construction 
businesses.  
 
However, stakeholders cannot invest in safety infinitely without construction progress. 
Unlimited investment in safety investment does not equate to “zero accident,” although 
“zero accident” is the goal of all parties. Nonetheless, sufficient safety investment is 
necessary. Hence, the following questions can be asked. How can safety investment be 
measured? How is financial sufficiency quantified? How and to what extent can safety 
investment be quantified? The answers to these questions are important for all 
stakeholders.  
 
Stakeholders (client, contractor, workers and victim) might suffer from construction 
accidents in terms of accident claims, delay, cease of work, replacement of staff, 
compensation, legal expenses and prosecution fees. To reduce the unwelcomed 
9 
 
expenses due to accidents, the best suggestion is to minimize the number and severity 
of accidents.  
 
Sufficient safety investment is necessary for accident precaution and prevention. In this 
study, comprehensive literature review, data collection and regression analysis have 
been done. Besides, the author would introduce a benchmark figure to verify the 
relationship between financial loss and safety investment. Lastly, the author would 
develop a framework to guide the industry on how to reduce financial loss of accidents 
by precaution measures. This is believed the suggestions can reduce the hazard of 
construction accidents and hence to reduce financial loss caused by accidents in general. 
 
The health and safety of the construction industry in Hong Kong becomes a high 
concern by stakeholders. The government, clients, contractors and concern groups 
welcomed all aspects in safety in order to reduce the financial loss of accidents. 
However, what is the most effective way to reduce financial loss and which parameters 
can mainly reduce financial loss? The authors would answer the questions through the 
research study and then suggest a benchmark figure to verify the relationship between 
safety investment and financial loss. Hence, the study introduces a framework to guide 
the industry on how to invest in safety effectively.     
 
1.2  Research Significance 
 
This study aims to investigate the relationship between financial loss due to accidents 
and safety investment. This work introduces a framework to guide participants on how 
to invest in safety effectively by developing models between financial loss and safety 
investment.  
 
Relationship models are proposed to quantify the connection between safety investment 
and financial loss that arise from accidents. The use of regression models shows the key 
parameters that affect financial loss from accidents. Safety items have been suggested 
and verified by a questionnaire survey to reduce loss in accident. Then, a framework is 
introduced to guide participants on how to invest in safety aspects effectively. 
Contractors learn to reduce financial loss through safety investment in particular aspects: 
for examples safety personnel, safety equipment, safety training, safety promotion and 
other parameters. The client (government/ developers) can measure the safety 
investment of contractors and financial loss due to construction accidents as a 
consideration point in tender. Concerned groups can use this index as a uniform 
standard to audit contractors and government sectors when needed. 
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A framework is introduced to guide the industrial participants on how to properly and 
effectively invest in safety. This method is particularly useful for small and medium 
contractor firms.  
 
Such knowledge is important for contractors because they may apply the framework as 
a guideline to allocate resources to various safety activities effectively and reduce the 
financial loss due to accidents.                                                            
 
A benchmark figure is also introduced to provide a rational figure on how to verify the 
performance of the project. It provides a quantitative measure between the percentage 
of financial loss and that of safety investment. It provides stakeholders an objective 
measure in revising the financial loss and safety investment of the project.  
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1.3 Research Problems and solutions 
 
Construction accidents are unexpected and unpredictable. Contractors dislike 
“accidents” because it has time and cost implication. Measurable losses from direct loss, 
fine, and civil claims due to accidents can be huge. However, cessation of work, 
suspension of tender bidding, and loss of reputation of the contractor would have 
immeasurable effect on the company. 
 
Contractors are usually concerned with loss because it has a direct effect on the profit 
margin of the project or the company. They can estimate loss easier from previous 
experiences and data. Contractors invest in safety either because of regulation 
requirements or to prevent accidents. However, the relationship between safety 
investment and financial loss due to accidents is unclear. The same is true for the 
relationship between financial loss and safety investment. Does investment in safety 
actually reduce financial loss due to accidents? Safety investment and safety 
performance may have a positive correlation, and people do not deny that high safety 
investment indicates remarkable safety performance. (Laufer 1987, Brody et al. 1990, 
Hinze 2000). However, how does safety investment help reduce financial loss and 
which key parameter contributes to this reduction remain unknown.  
 
Tang et al. (1997) found that a weak correlation between safety investment and safety 
performance. In his study, correlation coefficient is only 0.25. It was found that safety 
investment not benefit much to improve safety performance which is also agreed by 
Teo and Feng (2010). Feng (2013) investigated the combined effects between safety 
investment, safety culture and project hazard level. He pinpointed that the higher the 
safety investment is inconsistent to a better safety performance. He suggested 
increasing investments in more cost-effective elements such as accident investigations, 
safety inspection, safety committees, safety incentives and in-house safety training and 
orientation. Those studies focus on the relationship between safety investment and 
safety performance but not the relationship between safety investment and financial 
loss of accidents. 
 
Although the research scopes between the above research and this research study is 
different, they at least provide an insight that different aspects in safety investment can 
help to reduce financial loss. There seems a contradiction since some researchers agreed 
that safety investment can help to improve safety performance (Laufer 1987, Brody et 
al. 1990 and Hinze 2000) but some do not (Crites 1995, Tang et al. 1997 and Feng 
2013). What is the research gap between those researchers? The detail will be discussed 
in Chapter 5. 
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Another research gap is that how does safety investments influence financial loss of 
accident? Which particular element(s) in safety investment is the most efficient element 
to reduce financial loss? The detail will be discussed in Chapter 5.  
 
The author attempts to answer the question by using a comprehensive structured 
interview and regression models. The question can be answered by regression model 
with validation. The details are discussed in Chapter 5. What is a practical framework 
to guide industrial participants in efficient investment in safety and how to benchmark 
the relationship between financial loss and safety investment will be investigated in this 
research study. The detail will be discussed in Chapter 5 and 8 respectively. 
 
A large contractor usually receives sufficient resources in safety and can provide 
adequate safety personnel and relevant support in safety activities. This situation is rare 
for small/ medium enterprises (SMEs) because they have limited resources to work for 
safety. Do SMEs have a good strategy to invest in safety? How can SMEs invest in 
safety effectively? Models have been developed to verify which key parameters affect 
financial losses in large or small projects. The details are discussed in Chapter 5. 
 
What is the industry’s understanding of the relationship between financial loss and 
safety investment? Do industrial participants have any idea on how to reduce financial 
loss through practical investment in safety? A list of safety activities was introduced. A 
questionnaire survey was conducted to verify the list of suggestions and to provide 
rational support for regression model. A framework is introduced to guide the industrial 
participants on how to invest in safety effectively was also formulated. The details are 
discussed in Chapter 8. 
 
Measuring or quantifying whether the safety performance of a contractor is good in 
term of financial loss and safety investment are difficult for clients (government/ 
developers). Hence, a benchmark figure is introduced to provide quantitative measure 
for clients to assess the performance of contractors. In contrast, contractors can apply 
the figure as a self-monitoring index. The details are discussed in Chapter 8. 
 
Investing in safety effectively is a broad topic. Contractors want a practical framework 
to determine how the efforts and resources should be invested. A framework, in the 
form of a flow chart, is expected to provide guidance to participants on how they can 
invest in safety in different project stage. The details are discussed in Chapter 8.  
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1.4  Research Questions 
 
Though literature review, the following research questions are set to stimulate relevant 
research investigations: 
 
1. It is questionable how safety investment help reduce financial loss of accidents. 
Before investigating the relationship between safety investment and financial 
loss of accident, it is essential to understand what the financial loss of a 
contractor in Hong Kong is. 
2. Following the research question (1), what are the safety investment from 
government departments, private sectors (developers), and contractors in the 
construction industry?  
3. Regarding financial loss of construction accidents, what is the compensation 
claim process in Hong Kong? 
4. After digging out the answer of (1) financial loss of accident and (2) safety 
investment, what is the relationship between safety investment and financial 
loss due to accidents? 
5. After knowing the answer of (4) regarding the relationship between safety 
investment and financial loss, how industry stakeholders can be guided or 
improving construction safety based on the findings of the aforementioned 
resource. 
 
1.5  Objectives 
 
This research aims to investigate the relationship between financial loss and safety 
investment in the construction industry. To achieve the aim, the following specific 
objectives have been formulated: 
 
1. Regarding the financial loss in research question (1), the author would 
investigate the factors which affect financial loss due to accidents. 
2. Regarding the safety investment of contractor in research question (2), the 
author would identify the relationship of safety investment among different 
projects based on previous records related to Hong Kong construction projects.   
3. Regarding the safety investment of government departments and developers in 
research question (2), the author would investigate the relationship between 
safety investment and number of accidents. 
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4. Regarding the compensation procedure in research question (3), the author 
would review the compensation procedure of construction accidents in Hong 
Kong. 
5. Regarding the relationship between safety investment and financial loss of 
accident in research question (4), the author would develop a relationship 
between safety investment and accident-related financial loss in Hong Kong.  
6. Regarding how the industry stakeholders be guide in improving construction 
safety in research question (5), the author would model a safety investment 
performance measure. 
 
Research framework is introduced in mind-map format and shown in Appendix I for 
easy understanding: 
 
The research aims at developing a model and benchmark figure to quantify the 
relationship between financial loss and safety investment. The research questions and 
research objectives stated in section 1.4 and 1.5 respectively. The expected outcome is 
to understand the parameters of safety investment and financial loss of accidents. 
Besides, it is sufficient to understand the compensation procedure in Hong Kong. The 
expected outcome is to introduce models and benchmark figure regarding safety 
investment and financial loss respectively.  
 
Data collection methods including pilot study, literature review, desktop study, 
structured interviews and data validation have been applied as research methodologies 
which will be further discussed in Chapter 4. 
 
Data analysis, strategies include content analysis, quantitative analysis, model 
validation and data verification are adopted. regression model analysis and verification 
are applied to develop benchmark figures and framework. 
 
The research starts from the aim & objective development, the author identifies the 
research gap and confirm research methodology. Through the summary of 
compensation procedure, suggestions and model development, the author finalizes the 
model and develop a set of benchmark figure. Finally, the author introduces a 
framework to guide the participants how to invest safety in an efficient way.  
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1.5.1 Methodology to solve the research objectives: 
 
1.    A comprehensive desktop study is to revise the archived materials and published 
information from government to get an understanding about the relationship of 
safety investment in different construction projects.  
 
2.    By comparing the results from desktop study regarding safety investment and 
number of accidents in Hong Kong, the relationship between safety investment 
and number of accidents can be figure out. 
 
3.    Through a comprehensive literature review, factors affecting financial loss due 
to accidents can be summarized for analysis.  
 
4.    Desktop study and face to face interview will be conducted to get know about 
the compensation procedure of construction accidents. Questions for structured 
interview are referred and review from (Feng 2013 and Tang et al. 2014). 
Suggestions and recommendations will be drawn through a batch of interviews. 
 
5.    A batch of questionnaire surveys will be conducted to ask the safety investment 
and financial loss of contractors in project basis. The aim is to investigate the 
relationship between safety investment and financial loss of accident. 
 
6.    Through the findings and analysis, a framework is proposed to guide the industry 
on how to reduce financial loss of construction accidents as well as to improve 
the safety performance. 
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1.6 Research Scope  
 
The scope of this research relates to the area of construction safety and cost 
management. The project includes the following: 
 
Investigation on the percentage of safety investment in construction projects. The study 
obtains the total amount of safety investment in a construction project and provides 
rational data on the percentage of safety investment per project for analysis. 
 
Investigation on financial losses due to accidents during construction projects. The 
study determines the expenses of an accident from a construction project. The amount 
provides an important element for model development. 
 
Amount of compensation for construction accidents. The study investigates the claim 
amounts through detailed desktop study. Judgment from court cases will be investigated. 
In Hong Kong, court cases pertaining to construction accidents usually involve 
Employees’ Compensation Case (ECC), District Court Personal Injury Case (DCPI), 
and High Court Personal Injury Case (HCPI). 
 
Investigation on the insurance premiums and values in the construction industry. The 
study investigates the amount of insurance premium paid by the contractor per year as 
a reference for analysis. 
 
A study of Hong Kong compensation procedures. The study examines the 
compensation procedures in the case of a construction accident, which contributes to 
the understanding of the claim procedure. 
 
Quantitative analysis regarding financial loss and its associated parameters. The study 
determines the key parameters that affect financial loss in construction accidents. 
Regression models are set up based on the results from the structured interview. The 
models will be validated by individual data set to ensure the results are reliable.  
 
Framework to guide the industry on how to invest in safety is introduced. 1st batch of 
post validation interviews regarding how the research findings have improved the 
practice are conducted with top construction management and experts. 2nd batch of post 
validation interviews have been conducted to investigate the reliability of the findings 
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from the models. A questionnaire survey will be conducted after the regression model 
to verify whether the suggested safety activities are reasonable and practical. The 
questionnaire results provide rational support for developing a framework to guide 
industrial participants and contractors on how to invest in safety.  
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Chapter 2: LITERATURE REVIEW 
 
Construction safety is a great concern among stakeholders worldwide. Heinrich (1931), 
an American safety pioneer, suggested the theory of behavior-based safety because 
majority of industrial accidents are caused by unsafe acts. Researchers in construction 
safety are continuously developing different focal fields. The following research is 
based mainly on the relationship between financial loss and construction safety. This 
review is divided into the following parts. Section 2.1 reviews studies on safety and 
accident research in construction industry. Section 2.2 reviews accident loss in the 
construction industry. Section 2.3 reviews safety investment in construction. Section 
2.4 reviews construction safety aspects in Hong Kong. Section 2.5 reviews difficulties 
in small & medium contractor film (SMEs) in safety aspects. Section 2.6 reviews 
benchmark in safety performance. Section 2.7 reviews the safety management system 
(SMS) of construction project. Section 2.8 reviews the respective research gap. Section 
2.9 presents the research hypothesis of this study. Section 2.10 summarizes this chapter. 
 
 
2.1 Safety and accident research in construction industry 
 
Many researchers have investigated the construction industry regarding loss due to 
accidents and its associated costs. Heinrich (1931) is a pioneer in this field. Over 80 
years ago, Heinrich stated that for every dollar of direct cost (Cdirect) for accident, four 
dollars of indirect cost (Cindirect) were borne by the companies. He enumerated 
monetary loss, including (1) lost time of injured victim, (2) lost time of employees who 
stop work or are involved in the action, (3) lost time by management, (4) lost time on 
the case by first aid and hospital, (5) machine or material damage, (6) lost order, (7) 
expenses in welfare and benefit system, (8) continuing wages for the injured worker, 
(9) weakened morale, (10) loss of profit and employee productivity, and (11) overhead 
cost. He suggested the accident ratio of major or lost-time injury: minor injuries: Non-
injury accident is 1:29:300 (Figure 4a). 
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Figure 4a: Heinrich’s accident ratio study 
 
 
Heinrich stated that the majority of accidents are non-injury. The ratio of major or lost-
time injury to non-injury accident is approximately 1:10 (Heinrich, 1980). 
 
Although he did not classify “major” or “minor” injuries from the accident, the 
proposed ratio break down is regarded as a rule of thumb guide as his concept was 
developed further into different streams. For example, accident loss and control 
measures in safety management were discussed by Simonds and Grimaldi, (1956). 
They examined the components of loss due to accidents, such as loss in productivity, 
cost of supervisory staff, transportation arrangement cost for the injured victim, and 
additional work after the accident.  
 
Bird, (1974) discussed the hidden costs that contribute to the real cost. He suggested 
the pyramid concept to show the ratio of fatal, several, and minor accidents.  
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Figure 4b: Bird’s accident ratio study  
 
Bird investigated different reported accidents and introduced the proportional break 
down to show the relative ratios of accident. From the accident ratio pyramid, majority 
of the incident can be classified as near miss (no visible injury or damage). Sometimes, 
workers do not report the case even if an incident occurred. Hence, the ratio between 
serious or major injury: minor injury: property damage accident is 1:10:30 (Figure 4b).  
 
Serious, major, or minor injuries and even property damage have cost implications. 
Hidden costs in accident are considered huge although different researchers have 
dissimilar ideas in its estimation (Heinrich, 1980, Bird, 1974, Gavious et al. 2009, Jallon 
et al. 2011). 
  
A result of a model by Gavious et al.(2009) revealed the total cost of an industrial 
accident is the summation of Cdirect, Cindirect, payment, and immeasurable costs 
(Cimmeasurable) where the components included, (1) cost in damage of products, 
equipment, and machinery; (2) immediate medical treatment costs; (3) fine; (4) increase 
in insurance premium; (5) cost resulting from capacity loss; (6) cost lost due to 
slowdown in production; (7) cost of hiring additional worker to replace the injured one; 
(8) time cost loss as the work managers spent time to investigate the accident; (9) 
inventory cost by company crew; (10) CEO time; (11) payment; (12) damage to 
company’s reputation; and (13) effect on the morale of the workers. Reputation and 
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morale are difficult to assess in monetary terms, and thus, categorizing them as 
Cimmeasurable is appropriate. The suggestions from Gavious et al. (2009) regarding 
Cindirect in the general industry is similar to the research findings from construction 
industry (Table 3). 
 
 
 
 
Figure 5: Iceberg principle of hidden costs (Henrich et al 1980) 
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Figure 5 shows the iceberg principle of hidden costs in which the contractor paid for 
the injury and illness costs, including medical costs; the compensation cost for the 
victim is only the “visible” and insured part of accident loss (Henrich et al 1980). The 
“hidden” part is the uninsured costs that include ledge costs of property damage and 
uninsured miscellaneous costs, which can be huge or even greater than the amount of 
“visible” loss. The ledger costs of property damage includes damage cost due to 
building, tools and equipment, products and materials, production delay, legal expenses, 
emergency supplies, repair of equipment, and investigation time. The uninsured 
miscellaneous cost includes wages paid for time loss of other staff, replacement of 
equipment, overtime work, extra supervisory time, extra administrative time, decreased 
in productivity, and loss of business. The real costs of accidents are not just the injury 
and illness costs of the victim but also the property costs and uninsured miscellaneous 
cost borne by the contractor. 
 
Figure 5 shows that the loss and ratio between insured and uninsured losses varied from 
1:6 to 1:53, respectively. The ratio has been investigated and discussed by different 
researchers based on data from different countries. Researchers agree that the hidden 
cost of accident is huge (Fullman 1984, Hinze and Applegate 1991, Everett and Frank 
1996, Ahmed et al, 2006).   
 
Figure 5 also provides an interesting sample of a simple cause and consequence effect, 
that is, loss was incurred when accident occurred. If an accident did not occur, then loss 
due to the accident would not be incurred. Although this phenomenon is correct, it never 
happens. All stakeholders try their best to minimize accidents, and some contractors 
even have a “zero accident” slogan, but the goal has not been achieved. Accident is 
unwelcomed but unpredicted. The realistic point of view is to learn the detail of the 
accident (cause, risk, financial loss and improvement method). Different streams 
regarding accident loss and associated concept have come out. If the stakeholder 
(government/ contractor/ workers) realizes true loss from accident, then they would be 
willing to improve all safety aspects. 
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2.2 Accident loss in construction industry 
 
Accidents in the construction industry induce losses. Researchers classify loss into 
direct and indirect losses or insured or uninsured losses. Regardless of how losses are 
defined, the implications on time and cost due to accidents are always accepted in their 
study. The following studies summarized how the construction accident influences the 
overall profit of a project.  
 
Brody et al. (1990) proposed a theory to investigate the cost of work accident and found 
that the per time-loss in their Canada-based study is CAD$1100.  
 
Everett and Frank (1996) investigated the total costs of construction accidents and 
injuries in U.S. in the 1990s and corroborated that the costs of accidents and injuries 
have increased from 6.5% to 7.9% to 15% in the 1990s.  
 
Rikhardsson and Impgaard (2004) estimated the average accident cost per employee 
and found that the average accident cost is US$189, US$41, and US$585 per employee 
in large, medium, and small construction companies, respectively. Small construction 
companies incurred the highest average cost of accidents. 
 
Waehrer (2007) investigated the fatal and non-fatal occupational injuries in the 
construction industry in the United States and found that total costs (including medical 
costs, indirect losses in wage and household productivity, and quality of life cost) of 
fatal and non-fatal expenses in the construction industry were estimated at US$11.5 
billion in 2002, representing 15% of the loss of all private industries. The average loss 
of construction injury per case is US$27,000. Using a data set from 1993 to 2002, they 
predicted that the expenses in construction injuries were stable. Leigh et al. (2004) 
analyzed a similar set of data carried out in 1993 from the Bureau of Labor Statistics 
and found that the total loss due to fatal and non-fatal injuries in the construction 
industry is 0.0176% GDP (where GDP per worker is US$54,491 per year). This result 
indicated that huge compensation and expenses could be attributed to construction 
accidents.  
 
Lopez-Alonso et al. (2013) determined that the cost of accidents is related to the total 
number of workers, average number of subcontractor’s workers, and average number 
of subcontractors.  
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Takala et al. (2014) reviewed related articles on occupational safety and health by the 
International Labor Office, World Health Organization (ILO 2006) and estimated the 
costs of injury and illness at workplace. They found that the economic costs of work-
related injury and illness are 1.8% to 6% of GDP in the 27 countries in the European 
Union. The figures indicated that the economic costs of work-related injury and illness 
have increased from the 1997 study (average 2.6% to 3.8% of GDP) (BenOSH 2008). 
ILO reported that more than two million work-related deaths and approximately 300 
million non-fatal occupational accidents occur annually, resulting in a global economic 
loss of 4% GDP (ILO 2006). 
 
Singapore is a city similar to Hong Kong in Asia in terms of GDP and standards of 
living. In Singapore, economic loss due to work place injury and illness is 3.2% of the 
GDP (Takala et al. 2014). Feng (2011) investigated total accident cost, which is 
influenced by safety performance (accident frequency rate), project hazard level (type 
of work, work location, physical site layout), and project characteristics (project size, 
contractor size, project duration). The study deduced that the average total accident 
costs of building projects in Singapore was 0.25% of the contract sum. The costs of 
injuries included the treatment of the injury and compensation offered to the victim who 
was covered by the work injury compensation insurance policies in Singapore (MOM 
2017).     
 
In the United Kingdom, the Health and Safety Executive (HSE 2017) provided the latest 
estimated costs in workplace fatalities and injuries. The estimated cost is £ 1.6 million 
per fatal case and £8,200 per non-fatal injury. Financial losses included loss due to 
productivity, health and rehabilitation, administration and legal, compensation, and 
human costs. 
 
In summary, accident loss takes up a huge amount in the construction industry. It is an 
unwanted expense by almost all stakeholders. The topic of losses in the construction 
industry is huge and complex. The loss is expressed further into different criteria and 
terminologies. Therefore, methods for reducing losses due to construction accidents are 
usually welcomed by all parties in the construction industry. 
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2.2.1 Insured and un-insured loss 
 
There are different criteria and terminologies regarding accident loss from construction 
accident. The following section presents a summary based on the literature review.  
 
Laufer (1987) descried insured and un-insured loss in Israel construction market. He 
found that the ratio of insured to un-insured loss is about 1:4.5 whereas un-insured loss 
is higher than that of insured loss. He stated that un-insured cost includes: (1) costs due 
to labor lost time, (2) costs due to complementary wages to the victim and (3) lost due 
to property. He suggested that it is more comprehensive to estimate insured loss by 
including net insurance premium. 
 
Rowlinson (2003) described insured and uninsured costs in construction accidents. 
Insured cost refers to the payment organized by the contractor via an insurance 
company. The insured cost includes employers’ liability, public or third party liability, 
and contractor’s all risk policies. 
 
In Hong Kong, according to the Chapter 282 of the Employees’ Compensation 
Ordinance, an employer is liable to pay insurance and all payments in connection to the 
injuries or occupational diseases specified in the ordinance. An employer should have 
a valid insurance policy to cover liabilities under the Employees’ Compensation 
Ordinance and the F&IU Ordinance. The Employees’ Compensation Ordinance covers 
work injuries and occupational diseases from all industries. Construction workers are 
protected under the ordinance, which is compulsory especially for the construction 
industry.  
 
The General Conditions of Contract (GCC) in Hong Kong states that contractors are 
responsible for work insurance and third party insurance (HKSAR 1999). Workers are 
protected under the insurance scheme. Once an accident occurs, the insurance company 
and the contractor share the “injury or fatality” compensation. A company that does not 
insure its workers is an illegal act, which makes the company liable for all liabilities 
and uninsured costs. Insurance is a billable item in the Bill of Quantities (BQ); the 
contractor sets its prospective reimbursed amount. The contractor should pay insurance 
premiums, and the amount depends on the project scope, project sum, project 
difficulties, and the previous safety record of the contractor. 
 
Either the insurance companies or the contractors themselves satisfy the payment 
claims. All construction projects in Hong Kong should be insured. Insurance premiums 
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and construction market values were introduced by Ying et al. (2014) and will be 
discussed in Chapter 4.5 
 
 
2.2.2 Direct and Indirect loss  
 
The following table summarized the description of direct and indirect loss in 
construction industry from literature review: 
Reference Description Ratio 
between 
direct to 
indirect cost 
Market 
Heinrich (1931) Direct loss: (1) compensation and (2) 
medical cost 
Indirect loss: (1) cost of lost time of the 
injured employee, (2) cost of time lost by 
other employees, (3) cost of time lost by 
foreman, (4) cost of time spent by first aid 
attendants, (5) costs due to damage to 
machine, (6) tolls or other property, 
incidental costs due to interference with 
production, (7) costs to employers under 
employee welfare systems, (8) costs to 
employers in continuing the wages to the 
injured employee, (9) costs due to loss of 
profit on the injured employee’s 
productivity, (10) costs that occur in 
consequence of weakened morale due to the 
accident, and (11) overhead costs per injured 
employee  
1:4 U.S. 
Fullman  
(1984) 
Indirect costs of accident include: (1) 
Investigation expense, (2) Fines, (3) time 
delay, (4) damage to the structure, (5) waste 
of material, (6) overtime work of others, (7) 
replacement of disabled worker 
Total cost are 
4-17 times of 
direct cost 
U.S. 
Leopold and 
Leonard (1987)
Net insurance premium should be included 
as insured costs and uninsured costs should 
include: (1) labor lost time, (2) continuing 
Insure cost: 
uninsured 
cost = 1:4.5 
U.K 
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payments to the victim, (3) insurance costs, 
(4) damage to equipment and (5) legal cost 
Brody et al. 
(1990) 
“Accident” loss is CAD 2900 per case in a 
Canadian study.  
The “Accident” loss are the combination of 
direct and indirect loss.  
“Accident” cost and divided into eight 
parameters including (1) fixed insurance 
costs, (2) variable insurance costs, (3) wage 
costs, (4) materials damage, (5) 
administrators’ time, (6) production losses, 
(7) other costs and (8) intangible costs. 
They did not 
investigate 
the ratio 
Canada 
Hinze and 
Applegate  
(1991) 
Indirect loss: (1) cost of injured worker, (2) 
cost of injured worker’s crew, (3) costs 
associated with obtaining medical help, (4) 
costs of other crews, (5) costs of equipment 
and material damage, (6) costs of 
supervisory staff and (7) other costs 
1:4.2 (for 
medical 
cases) 
1:20.3 (for 
restricted 
activity or 
lost workday 
injuries) 
U.S 
Rognstad  
(1994) 
Accident induce loss to the victim as well as 
companies includes (1) time loss of the 
victim, co-workers and management, (2) 
Momentary expense to replace the injured 
worker and (3) material damages usually 
cannot be exempted. Accident implies loss 
to the public sector includes (4) sickness 
pay, (5) rehabilitation cost, (6) loss in health 
insurance, (7) expenses in medical 
treatment, (8) loss of tax revenue and (9) 
administrative expenses by police force and 
(10) court system. 
They did not 
investigate 
the ratio 
Norway 
Everett and 
Frank (1996) 
Direct cost should be included benefits paid 
to injured workers by the Workers 
Compensation Insurance (WCI). 
Indirect cost should be included (1) WCI 
overhead, (2) Claims cost and (3) other cost 
such as loss of productivity, disruption of 
schedule, training of replacement personnel, 
cleanup and repair. 
1:2 U.S. 
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Head and 
Harcourt  
(1997) 
The Accident Rehabilitation, Compensation 
and Insurance Corporation (ACC) pay the 
direct costs of work accident in New 
Zealand. It includes (1) medical care and 
rehabilitation benefits and (2) compensation 
payment.  
Indirect cost then shared by (1) indirect 
community service group (social welfare 
benefits), (2) employer and employee: (3) 
productivity loss, (4) investigation, (5) legal 
penalties, (6) recruitment, selection and 
training 
1:2.9 New 
Zealand 
Tang et.al. 
(1997, 2004, 
2007) 
Loss item include: (1) These include the 
days lost by the injured person and his 
percentage of disability, (2) amount of 
compensation for sympathy money, (3) 
equivalent loss after resuming work, (4) 
medical services and expenses, (5) fines & 
legal expenses, (6) time loss of other 
employees such as site agent, engineer, 
foreman, other labor, loss of plant and (7) 
equipment, (8) damaged material or finished 
work, (9) idle plant or machinery, (10) 
transportation of injured worker and (11) 
other costs. 
They did not 
investigate 
the ratio 
Hong Kong
Coble et al. 
(2000) 
indirect costs due to medical case injuries 
and costs related to restricted work/ lost 
workday injuries should be considered 
Indirect cost: (1) injured worker, (2) 
transporting worker, (3) crew cost, (4) 
workers idled by watching, (5) damaged 
materials/ equipment, (6) replacement 
worker, (7) supervisory time and (8) other 
impact 
They did not 
investigate 
the ratio 
U.S. 
Hinze and 
Appelgate , 
(2001). 
Loss items include: (1) injured worker (Loss 
of productivity on day of injury, follow-up 
treatment and resuming work), (2) crew of 
injured worker (Assisting injured worker, 
(3) completing additional work due to 
accident, (4) loss of productivity due to 
accident and inspection), (5) crew in vicinity 
of accident due to watching events and 
discussing accident, (6) replacement worker 
They did not 
investigate 
the ratio 
U.S. 
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(Reduced productivity of the replacement 
worker, (7) training of the replacement 
worker, (8) cost of transporting injured 
worker), (9) supervisory and administrative 
(other staff needed to spend time assisting 
the injured worker, (10) investigation of the 
accident, preparing the reports, (11) time 
with the media and the project owner, (12) 
time with the regulatory inspector), (13) 
damaged property (repairing damage and 
material damage), and (14) impact cost. 
Ahmed et al. 
(2006) 
Direct cost: premium of Worker’s 
Compensation Insurance (WCI), increment 
in liability insurance premiums, replacement 
or repair of lost or damage equipment and 
loss of key personnel time 
Indirect cost: (1) loss productivity, (2) Fines, 
(3) Extra wage costs, (4) Damaged 
equipment and the costs of repairing or 
replacement, (5) clean up, (6) lawsuits, 
(7)Damage to the company’s image and 
reduced competitiveness, (8) reduced 
worker’s morale, (9) transportation costs, 
(10) cost to reschedule the work, (11) 
liquidated damages for rescheduling the 
work 
1:1.76 U.S 
Waehrer (2007) Total costs (include medical costs, indirect 
losses in wage and household productivity 
and quality of life cost) of fatal and non-fatal 
expenses in construction industry were 
estimated at US$11.5 billion in year 2002 
which is 15% of the loss of all private 
industry. The average loss of construction 
injury per case is US$27,000. 
They did not 
investigate 
the ratio 
U.S. 
Gavious 
et.al.(2009) 
Direct loss include: (1) damage of product, 
(2) Immediate medical treatment cost, (3) 
Fine and Insurance cost 
Indirect loss include: (1) capacity loss, (2) 
slowdown in production, (3) cost of hiring 
additional worker, (4) investigation cost, (5) 
No exact 
ratio drawn 
Israel 
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cost to fit the inventory and cost connected 
to CEO  
Feng (2011) Loss item include: 1) Compensation for the 
injured worker not covered by insurance 
policy, 2) Lost productivity due to injured 
workers, 3) Lost productivity due to a crew 
of injured worker, 4) Lost productivity due 
to the behavior of other workers in the 
vicinity of accidents, 5) Losses due to time 
and training of the replacement of injured 
workers, 6) Lost productivity due to 
investigation or inspection as a result of the 
injury, 7) Cost of supervisory or staff effort, 
8) Losses due to damaged equipment or 
plant, property, material or finished work 
due to the accident 9) Cost of transporting 
injured workers, 10) Consumption of first-
aid materials in the accident, 11) Additional 
work required as a result of the accident (e.g. 
cleaning and additional barriers, 12) Fines 
and legal expenses, 13) Losses due to “Stop 
Work Orders” issued to the project 
(disruption of schedules) and 14) Additional 
benefits to the injured worker beyond the 
Work Compensation Act (WCA) 
1:0.5 Singapore
Jallon et.al. 
(2011) 
Indirect cost: (1) Legal and administrative 
cost; (2) Productivity costs; (3) Replacement 
costs and (4) Costs of investigation. 
They did not 
investigate 
the ratio 
Canada 
Table 2: Review of accident loss in construction industry 
 
Throughout the summary, the ratio between direct loss and indirect loss is varied. The 
reasons are below:  
 
Comparison between direct and indirect loss. Hinze and Applegate (1991) showed the 
difference between these types of losses in their study. The ratio of direct to indirect 
costs for medical case injuries is 4.2 and 20.3 for restricted activity or lost workday 
injuries. The huge difference explains the variation.  
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The definition of indirect cost is different. For example, Head and Harcourt (1997) 
ignored transportation cost, cost to reschedule work, and liquidated damages, whereas 
Ahmed et al. (2006) considered these costs in their study, thereby resulting in different 
findings in their studies. 
 
The period of study and data throughout different countries, also differ. The variations 
in different sources of data lead to different results.   
 
Feng (2011) summarized the factors related to the characteristics of an individual 
project or a contractor, which affect the ratio. In summary, the total loss of an accident 
includes hidden loss, which cannot be identified by direct loss. 
 
Hong Kong does not require additional benefits from the WCA, and this concept is 
excluded in this study. Tang et al. (1997, 2004, and 2007) and Nadeem et al. (2009) 
investigated financial loss associated with an accident based on the Hong Kong 
synopsis, according to accident loss investigations by the Hong Kong construction 
industry. These costs include the days lost by the injured person and his percentage of 
disability, amount of compensation for sympathy money, equivalent loss after resuming 
work, medical services and expenses, fines and legal expenses, time loss of other 
employees such as site agents, engineers, foremen, and other laborers, loss of plant and 
equipment, damaged material or finished work, idle plant or machinery, transportation 
of injured worker, and other costs. In general, different scholars have varying ideas 
regarding the appropriate cost items to be included in a claim. The term “other costs” 
covers such items. 
  
Rowlinson (2003) discussed the safety management systems (SMS) and legislative 
requirements in connection with the Hong Kong construction market. He introduced 
the safety training system, which, to an extent, is the main safety investment to be 
established. He clarified that employee’s compensation is a type of accident loss that 
should be investigated. 
 
Jallon et al. (2011) grouped indirect costs into four categories and developed an indirect 
cost calculation model for the industry. The four broad categories are (1) legal and 
administrative costs, (2) productivity costs, (3) replacement costs, and (4) costs of 
investigation. However, estimating the legal and administrative costs and expenses can 
be difficult. A desktop study has been conducted to determine the compensation claims 
for construction accidents. The judgment statements were reviewed, providing realistic 
claim amount and clarifying the break down value. The details are shown in Chapter 
4.4 
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2.2.3 Loss in safety management 
 
Apart from the direct and indirect loss of an accident, safety management of the 
company and sites are also included in the loss of safety. George and Garvey (1994) 
introduced safety management costs, which can be separated into the following areas: 
design costs of control features, project-based operational costs, administrative costs, 
and costs incurred in maintaining and improving the system. They explained the costs 
in detail, as follows: (i) “Design costs”: money that should be invested in various safety 
measures such as selection of better equipment to protect the workers, adoption of a 
safety system with a more appropriate safety margin, removal of hazard substances, 
and modification of the design of the current sites to better ensure the safety of the 
workers. (ii) “Operational costs”: different supplementary expenses, such as salaries 
and overhead costs for designing and implementing safety programs, supervision costs 
and employee induction, and accumulative costs for tools and personal protective 
equipment, and innovative equipment were introduced. (iii) “Administrative costs”: 
such costs involve staff salaries, development of measurement systems, safety audits, 
safety investigations and hazard analyses, and communication costs. (iv) “Maintenance 
and improvement of safety program”: such costs relate to the expenses incurred in the 
design phase, operational phase, and administration. 
 
Lee et al. (2006) stated that “Construction safety management expenses” should include 
the promotion of labors’ health and safety, the prevention of industrial accidents and 
the creation of clean work places. They mentioned these three components are key 
factors in Korea. 
 
 
2.2.4 Other loss 
 
Researchers also advise consideration of different loss when estimating the actual loss 
in accident. Everett and Frank (1996) attempted to determine the costs of accidents and 
injuries on the construction market. They found that the costs of accidents and injuries 
increased from a level of 6.5% of construction costs in 1982 and to approximately 
7.9%–15% in 1996. However, their estimation excluded the cost of OSHA fines and 
hearing, decreased employee morale, loss of future work, and inability to attract and 
retain employees due to poor reputation. The researchers agree that fines, legislative 
administration, and some indirect costs might not be counted when estimating the total 
cost of accident in monetary terms. 
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Coble et al. (2000) pointed out that inflation drastically distorted the actual costs of 
injuries. Inflation causes difficulties in comparing the actual value of money over time 
given its inaccurate quantitative definition. For example, determining the value of a 
daily wage of $100 in year 1980 and at present is difficult because inflation leads to a 
value reduction for the same $100. Inflation varies every year; thus, a fair comparison 
is difficult if only the numerical monetary value is used for analysis. Tang et al. (2004) 
suggested using ratio to exclude the implication of inflation. 
 
Saram and Tang (2005) categorized pain, suffering, and loss of amenities (PLSA) as 
social costs in construction accidents. Sociology is not a quantifiable control in the 
construction industry. PSLA, as stated in a judgment statement from the court, is 
considered compensation claim, which is a financial output from an accident. Tang et 
al. (1997, 2004, and 2007) and Nadeem et al. (2009), when quantifying costs, noted the 
social costs incurred by six public organizations in construction accidents, namely, 
police force, fire services department, labor department, social welfare department, 
legal aid department, and the courts. They indicated that society costs in broader 
considerations should include the monetary expenses of different cost bearers 
(individual, employer, and government). They explained how productivity, 
compensation, non-financial, and health and rehabilitation costs fall into different cost 
bearers. However, social and society costs are ignored in this study, and only the 
financial loss by contractors is considered. 
 
Financial loss includes the costs contractors suffer due to construction accidents. Tang  
(2006) cited an example in Hong Kong, where the contract paid HK$100 dollars to the 
victim (Hong Kong resident) for a one-day period in a public hospital, but the actual 
cost was, on the average, HK$3,760. HK$100 was considered the financial loss, 
whereas the remainder was viewed as social loss. Another example is on fines (penalty) 
from the court. The fine is considered a contractor’s financial loss but not social loss.  
 
Generally, accident costs should be referred to as “financial loss of accident” to prevent 
discrepancies or misunderstanding. Various researchers agree on the terms of direct 
cost or indirect cost. They focus only on the interpretation of various cost items; some 
researchers have more interpretations than the others do. Financial loss is the actual 
monetary amount paid by the contractor, and it can be expressed as a measurable 
amount that includes, day loss, sympathy payment, equivalent loss after resuming work, 
hospitalization expenses, medical expenses, fines and legal expenses, lost time of other 
employees, loss in plant and equipment, damaged material or finished work, idle plant 
and machinery, and other costs items for analysis (Ying et al., 2016). 
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2.2.5 Financial loss of Contractors 
 
The UK Health and Safety Executive (2015) classified financial loss, which is equal to 
direct cost, as the summation of all payments to be made or income/ production that 
was lost, and includes productivity costs, health and rehabilitation costs, administrative 
and legal costs, and compensation. 
 
Contractors in Hong Kong are responsible for work insurance and third party insurance 
(HKSAR 1999). Workers are sheltered under the insurance scheme. In cases of accident 
or injury, either the insurance company pays the claims or the contractors pay the 
victims directly. Thus, either the insurance companies or the contractors themselves 
pay payment claims. 
 
Financial loss is the summation of all expenses after accidents occurred. These expenses 
include momentary loss endured by contractors and insurance companies. Contractors 
are required to insure their projects and employees; thus, contractor’s expenses in 
accident are borne by insurance companies except the excess fee. Tang et al. (2004) 
provided a quantitative expression of accident loss. The losses induced by accident and 
used for survey study are listed as follows:  
 
Compensation and day loss (C1): Loss is estimated by days of absence (C1a) x salary 
of victim (C1b). For example, if the daily salary of a victim is HK$1,000 and the 
number of absence days is 10, then the salary loss can be easily calculated as 
HK$10,000. The daily wage is calculated by dividing the monthly salary by 30. The 
compensation paid by the employer to the injured worker is considered financial loss. 
 
Loss related to injury (after resuming work) (C2): the contractor pays the exact amount 
to the victim for compassion. Estimation from equivalent losses is as follows: (Day 
Loss *1/20 + % of Disability)* daily wage based on Tang et al. (1997). In the case of a 
worker earning HK$1000 per day, who was absent for 10 days and certified to be 2% 
permanently disabled, the estimated loss is as follows:  
HK$1000 x (10 x 1/20 +2) = HK$ 2,500 
 
Medical Service (C3): Hospitalization expenses (C3a) depend on the number of days 
that the victim stayed at a public or private hospital. In Hong Kong, an overnight cost 
in a public hospital is only HK$100. The service includes examination, medical test, 
surgery, and medicine. In cases of private hospital service, the cost should be paid first 
by the victim and then reimbursed by the insurance company or contractor. 
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Medical expenses (excluding hospitalization expenses) (C3b) and others (transportation 
expense to clinic) (C3c) are expected to be recorded to determine the full medical 
services expenses  
 
Fines and Legal Expenses (C4) are penalties suffered by the contractor due to 
negligence and carelessness; these features break the legislative requirement and are 
considered financial loss. Legal expenses include solicitor fees, legal consultation fees, 
and fines and hearing expenses when the legal procedures are borne by the contractor. 
 
Expense loss of other employees (C5): when an accident occurs, other employees in 
assisting the injured person spend time. After the accident, additional administrative 
work or investigations may be required, thereby inducing time and cost implications. 
The loss was estimated by the time consumed by other employees when assisting the 
injured person immediately after the accident. Tang S. L. (2004) suggested that this 
cost is equal to monthly wages * time incurred by relevant staff such as the site agent, 
site engineer, foreman, and other laborers. These details can be separated into the salary 
of the site agent, salary of engineer, salary of the foreman, and salary of other employees. 
The estimated time expenses of the site agent, site engineer, site foreman, and other 
laborers (if specified) is 0.05 day, 0.05 day, 0.25 day, and 1 day, respectively.  
 
Equipment or plant loss (C6): Involves any expenses induced by the accident, such as 
damaged/ replacement cost of plant or repair costs that can be recognized easily as 
logical results of the accident. 
 
Damaged material or finished work (C7): Involves expenses, such as damage to 
materials and finished work. The damaged material or finished work can be estimated 
as repair or redo of the finished work.  
 
Idle machinery/ equipment (C8): This expense is induced when time is lost. The loss is 
estimated by the daily hired wage of plant * amount of idle time or lump sum expenses 
provided by the interviewee.  
 
Other loss items (C9): This type includes expenses, which have not yet been counted 
under the other previous items. For example, first-aid treatment, assessing/ 
rescheduling work activities, cleaning up the site, resurrecting work to the original 
standard, and reassuring clients or others not included in (C1 – C8). 
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Feng (2011) considered thirteen components in his Singaporean study. Additional 
benefits to the injured workers beyond the Work Compensation Act (WCA) are unique 
in Singapore. Consumption of first-aid materials is usually considered a safety 
investment. Its replacement contributes to the “loss”. Hong Kong does not have Stop 
Work Orders (SWO), but has a similar item, the Ceased Work Orders issued by the 
Labor Department. The Ceased Work Orders naturally reduce site productivity and the 
morale of workers. Other issues are considered other items (C9).  
In summary, these variables were summarized into questionnaire form (Appendix III 
and IV). A structured interview survey was conducted from June to December 2013, 
and the results are reported in Chapter 4. 
 
 
2.3 Safety investment  
 
Researchers affirmed that safety investment contributes significantly to the 
improvement of safety performance and reduction of the number of accidents. Levitt 
(1975), Laufer (1987a), and Brody et al. (1990) believed that regardless of the money 
spent on safety investments, it has a positive effect and offers remarkable returns in 
terms of safety performance in the construction industry, including safety planning, 
acquisition of equipment, personnel training, staffing, safety measurement, and 
accident investigation. However, Crites (1995), Tang et al. (1997), and Lopez-Alonso  
et al. (2013) disagree. Table 3 provides a summary of the findings: 
 
Reference Description Area of safety 
investment 
Market 
Brody et al. 
(1990) 
They suggested that motivation to 
engage in prevention activities is a kind 
of voluntary, incentive or coercive 
method for work accident prevention 
Safety promotion Canada 
Crites  
(1995) 
Increase in safety investment do not 
mean good safety performance 
Different aspect U.S. 
Tang et al. 
(1997) 
Weak correlation between safety 
performance and safety investment 
Different aspect Hong Kong
Coble el.al. 
(2000) 
Safety investment includes materials, 
resources and labor. Safety investment 
Different aspect U.S. 
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can help to improve safety performance 
and reduce occurrence of accident 
Jervis and 
Collins, 
(2001) 
They investigated RoI (return of safety 
investment) in construction industry. 
Safety performance will be improved if 
there is safety investment 
6 aspects U.S. 
Ramirez et al., 
(2004) 
Correlation between safety performance 
and investment in Management 
Evaluation System 
13 aspects Chile 
Feng (2009) The higher the safety investment, the 
better the safety performance was not 
necessary. 
Investments in accident prevention were 
not profitable. 
Different aspect Singapore
Lopez-Alonso 
et.al. (2013) 
The more in cost of accident prevention, 
the lower in number of accident is not 
correct in their findings 
Different aspect Spain 
Feng Y.B. 
(2013) 
Safety investment included safety 
equipment & facilities costs, 
compulsory training costs, in-house 
training costs, safety inspections & 
meetings costs, safety incentives & 
promotions cost and safety innovation 
costs. 
Different aspect Singapore
Table 3: Summary of safety investment in construction industry 
 
Brody et al. (1990) divided Occupational Health and Safety (OHS) costs into 
“Prevention” and “Accident” costs. Prevention costs were divided further into three 
categories:  fixed prevention costs (FPC), variable prevention costs (VPC), and 
unexpected prevention costs (UPC). FPC includes plant, equipment, and human 
resources (medical and training), which are allocated to prevent expenditure. VPC 
includes internal or external accident analyses and specialist costs to identify the cause 
of accidents and to prescribe corrective measures. UPC includes equipment 
modification, provision of personal protection equipment (PPE), reduction of chemical 
dangers, and reduction in legal expenses. The prevention cost is equated to safety 
investment.  
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Coble et al., (2000) identified safety investment as a means of ensuring or improving 
safety. Such investment is related to materials, resources or labor and reduces the 
occurrence of accident or injuries. Safety investment includes staff, training, personal 
protective equipment, safety committees, investigations, preparation and 
implementation of safety programs, and safety incentives. Decision tree analysis 
indicated that if investments in safety were high, then the probability of incurring injury 
cost would become low. Conversely, if the investments in safety were low, the chance 
of high injury cost would become high. However, even with high safety investment, the 
chances of accident or injury cost may still not be zero. Despite the high stakeholder 
safety investment, unforeseen circumstances caused by chance could also make the 
total prevention of an accident or injury loss impossible.   
 
According to Coble et al. (2000), the terms investment in safety and cost of safety have 
the same definition. However, they preferred to use the term investment in safety to 
prevent any negative connotation. They also defined the monetary expenditure on 
safety as the cost of safety regardless whether this cost was direct or indirect. 
 
Jervis and Collins (2001) investigated the return of safety investment (RoI) and found 
that hazard prevention and control, management leadership and employee involvement, 
concurrence of bargaining agent, worksite analysis, review of documentation, and 
safety and health training are the six key factors. Moreover, overall safety performance 
would improve if money were spent on these areas. 
 
Ramirez et al., (2004) reviewed the correlations between management dimensions and 
performance indicators and reported a negative correlation between safety practices and 
risk rate. When the concern for safety practices by senior management (investment in 
safety aspects and focus more attention on safety issues) increases, the risk rate of the 
overall project is reduced. Thus, if safety resources, such as safety personnel, safety 
equipment, safety training, and promotion included in the project were sufficient, then 
the risk rate (frequency and severity of accident) would decrease. 
 
Lopez-Alonso et al. (2013) stated that safety cost should include prevention costs, costs 
of non-safety, and other extraordinary costs to ensure health and safety in the workplace. 
The results of this expenditure could improve working conditions and reduce 
construction site accident rates. They found that a high investment in health and safety 
budget (HSB) in construction do not automatically mean a decrease in the number or 
cost of accidents.  
 
Safety investment has a positive effect on overall safety performance; however, the 
findings of several researchers indicate otherwise. 
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According to a study in the US in 1980’s by Crites (1995) an increase in safety 
investment did not improve safety performance, which has brought negative insight 
into the value of safety investment to researchers. 
 
Tang et al. (1997) investigated the relationship between safety investment and safety 
performance in the Hong Kong market. They divided safety investment into the 
following components: salaries of staff, expenditure related to personal protection 
equipment, and safety training and promotion. They found a weak correlation between 
safety performance (dependent variable) and safety parameters (independent variables; 
R2 is only 0.25, according to their survey conducted in the early 1990s. They found a 
weak relationship between safety performance and safety investments.  
 
Feng (2009) discussed six safety component investments, including safety-staffing 
costs, safety training costs, safety equipment and facilities costs, costs of new 
technologies, methods or safety tools, and safety committee costs and safety promotion 
and incentive costs. Later, Feng (2013) narrowed his safety investments to include 
money spent on accident prevention and time invested in accident prevention. He 
outlined seven staffing cost components, including safety equipment and facility costs, 
compulsory training costs, in-house training costs, safety inspection and meeting costs, 
safety incentives and promotion cost, and safety innovation costs. His model analysis 
shows that safety inspections and investigations, safety committees and meetings, 
safety promotions and incentives as well as in-house safety training and orientation are 
the most effective measures in producing construction safety performance 
improvement. He stated that the employment of safety professionals, provision of 
personal protection equipment, and enforcement of formal safety training courses were 
relatively less cost-effective. He provided further insights when he surmised that “the 
higher the safety investment, the better the safety performance” was not a “must” and 
that investments in accident prevention were not profitable. 
 
In this study, the writer focus on the relationship between financial loss and safety 
investment. Safety performance is not the objective of this study. 
 
2.3.1 Tangible and Intangible investment 
 
Teo and Feng (2011) introduced tangible and intangible safety investments. They 
define tangible safety investment as dollars spent on accident prevention activities. 
However, intangible safety investment takes the form of time invested in such activities. 
The latter includes time invested in safety training and orientation, emergency response 
drill or fire drill test, which are unobservable. 
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Feng (2015) discussed the effects of safety performance on voluntary safety investment 
(VSI) and basic safety investment (BSI). He classified VSI as safety personnel, safety 
equipment and facilities, and compulsory safety training courses; whereas BSI is 
classified as in-house safety training and orientation, safety inspections and meetings, 
safety incentives and promotions and innovative technologies, and methods and tools 
designed for safety based on Singapore practice.  
 
According to Hong Kong practice and the Factory and Industrial Undertaking (F&IU) 
Ordinance, Hong Kong, safety personnel are compulsory additions to companies. 
Safety personnel, such as safety officers and safety supervisors, should be employed 
full time or part time on site depending on the project sum and number of site workers. 
According to the F&IU Ordinance, the duties of safety personnel include the provision 
of in-house safety training (such as tool box talk, drill test, confused space inspection, 
safety walk, inspection of valid form, and site safety meeting) all of which are included 
as a safety investment item of (C1, C5, and C6) from (Feng 2015). Safety investment 
is combined with safety staffing (x1). According to Feng (2015), compulsory safety 
training (C3) and in-house training are courses (C4) provided by main contractors and 
combined into one parameter, that is, safety training (x3). Construction workers are 
required to attend safety-training courses. They usually attend a one-day full-time 
course conducted by authorized stakeholders, such as the Hong Kong Construction 
Industry Council (HKCIC), at their own cost or the cost accepted by the company. 
Workers who work inside the construction site should have a “green card” valid for 
three years and must be renewed accordingly.  
 
The costs of new technologies or methods/tools for safety are difficult to measure 
independently. In addition, safety committee costs are part of staffing personnel 
operations and thus are difficult to measure independently. Thus, the costs of new 
technologies (sometimes called innovations), methods or tools for safety, safety 
committee, and insurance and miscellaneous items are included as “Other investments” 
(x5). Different safety investments, such as innovation technologies, methods and tools 
designed for safety (C7) (Feng 2015), safety committee budget, time lost due to safety 
committee activities (Zou 2010) are grouped as other investments (x5). 
 
In this study, the relationship between financial loss from accident and safety 
investment is investigated. The safety investment of contractors can be expressed for 
analysis as follows: {Safety staffing (x1), Safety equipment (x2), safety training (x3), 
Safety promotion (x4), and other investment (x5)}. 
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2.3.2 Safety investment from Government departments 
 
Rowlinson (2003) discussed the role of the Hong Kong government in construction 
safety. He introduced major departments involving infrastructure and construction 
development. The departments provided mainly resources and ensured construction 
safety. He introduced the role of government developers, such as the Hong Kong 
Airport Authority (HKAA) and the Hong Kong Housing authority (HKHA) and semi-
government bodies, such as the OSHC and the CITA (currently the Hong Kong 
Construction Industry Council). The HKAA and HKHA run independent construction 
projects, and OSHC and CITA provide construction safety training and related issues, 
respectively. 
 
Tang et al. (2003, 2004 and 2007) investigated the safety investment from the Hong 
Kong government departments. From their interpretation, safety investment included 
salary paid for staffing on safety issues, promotion costs, operating costs, and other 
costs related to construction safety. 
 
2.3.3 Safety investment from Developers 
 
Rowlinson (2003) introduced the role of the Hong Kong Construction Association 
(HKCA). The HKCA is formed by contractors and developers based in Hong Kong. 
They represent significant external boards and committees associated with government 
construction projects as well as private sectors. Safety investment from developers 
should also be considered. 
 
Ying et al. (2015) investigated the safety investment from the 10 main Hong Kong 
developers as more reliable references. The 10 main Hong Kong developers hold nearly 
80% of construction projects in Hong Kong. The 10 main Hong Kong developers 
include SHK Properties, Cheung Kong (Holdings), Swire Properties, HKR 
international, New World Group, Nan Fung Group, Sino Group, Hang Kung Properties, 
Henderson Land Development Group, and Wheelock Group (Centaline Group, 2008). 
The safety investment details are presented in Chapter 4.1.2 
 
In summary, the safety investment of government and developers is summarized as 
follows: 
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Safety staffing (B1) includes the number of persons employed for implementing 
construction safety (B1a) and an average number of hours per person in a month spent 
on construction safety issues (B1b) together with their average hourly salary (B1c). The 
combination of these three variables can be estimated as staffing costs. 
 
Investment in safety equipment (B2): Investment in safety equipment includes Personal 
Protective Equipment (PPE) and first aid materials. 
 
Investment in safety training (B3): Investment in safety training includes training on 
the use of PPE, training course for management, supervisor, and frontline workers, and 
specific training for particular activities and toolbox talk.  
 
Safety promotion (B4): Promotion costs include those borne by the government 
department or the developers in the recording period. Promotion costs include 
organizing competitions, event, seminar, and forums. For example, the Development 
Bureau organizes Considerate Contractor Site Award Scheme and Construction Safety 
Week, and the Labor Department organizes Construction Industry Safety Award 
Scheme every year. 
 
Total operation investment (excluding salary of staff and promotion) (B5): These 
expenditures are incurred for safety-related activities. For example, rental fee of 
exhibition venue, decoration of function venue, operation fee for competition or event, 
and refreshments excluding usage on salary of staff and promotion. The expense may 
be estimated as certain percentage of the construction contract sum. Other investments 
related to construction safety include expenditure on all construction safety activities. 
This amount may be lump-sum expenses on safety issues. 
 
 
2.3.4 Safety investment from Contractors 
 
All contractors in Hong Kong must obey the legislative requirement when conducting 
their work. Tang et al. (2004, 2007) and Nadeem et al. (2009) investigated the safety 
investment from contractors. They investigated the project sums, salary of safety-
related staff, safety equipment, safety training, and safety promotion. In terms of 
accident cost, they investigated day loss and salary of victim, amount of compensation, 
medical expenses, fines and legal expenses, lost time of other employees, equipment or 
plant loss, damaged material or finished work, idle machinery or equipment, and other 
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loss. Their findings provided a consecutive picture of safety investment against accident 
output from 1999 to 2007. 
 
Table 4 presents a summary of safety investment extracted from the work of Tang et al. 
(2004, 2007) and Nadeem et al. (2009), providing an investigation of safety investment 
of contractors for construction projects including the number of safety-related staff and 
their salary input in each project, safety equipment project investment, safety training 
costs, safety promotion costs, and other costs. They investigated the safety investment 
of government departments including the number of personnel employed, related 
salaries and their expected implementation of construction safety, total promotion costs, 
total operating cost, and other costs related to construction safety.  
 
The information provides a background for this research regarding matters related to 
safety investment, financial loss estimation, and the questionnaire survey.  
 
In summary, safety investment in contractor includes staffing expenses for construction 
safety and accident prevention activities provided by the government or contractor. 
Safety investment by contractors can be subdivided further into input from head-office 
and input from site.  
 
Safety staffing (A1): Salaries for safety personnel include salary expenses for safety-
related staff whether based on site or in the head office, or whether they were safety 
managers, chief safety officers, senior safety officers, safety officers, safety supervisors, 
secretary/clerks, or others. The number of staff and their monthly wages should be 
recorded for estimation. The duty of safety personnel and work performed counted as 
a safety investment. The safety personnel conduct safety inspections, meetings, and 
associated works.  
 
Safety equipment (A2): Safety equipment include costs of safety equipment and 
facilities, purchase or renewal of PPE, facilities provided to save life as well as any 
items to prevent or reduce hazards and injury, for example, safety helmet, safety boots, 
gloves, goggles, respirators, dust marks, safety belts, ear defenders, and other special 
items (Rowlinson, 2003). 
 
Safety training (A3): This expense includes costs spent on compulsory safety training, 
induction training, in-house training, drill, and other special trades training. The 
investment may be compulsory training costs and in-house safety training costs. In 
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Hong Kong, all construction workers must attend compulsory safety training before 
they work on a construction site (F&IU Cap59). 
 
Safety promotion (A4): This cost includes expenditure on safety promotion such as 
incentive cost, safety banners, posters and financial support for safety activities, 
competitions, and their related expenses  
 
Other investments (A5): This cost includes expenditure on safety-related activities, 
such as expenses related to innovation technologies, methods and tools designed for 
safety, budget for safety committee, insurance, and time lost due to safety committees 
activities, where safety investment was not included under (A1–A4) 
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 1999-2000 2000- 2001 2001- 2002 2002- 2003 2003- 2004 2004- 2005 2005- 2006 2006- 2007
Total construction output in HK 
(million) [census] * 
99,830M 92,640M 87,394M 106,000M 99,032M 93,171M 90,851M 90,230M 
Total contract sum of sample 
projects (million) 
10,019M 9,654M 9,502M 10,950M 12,449M 12,849M 10,701M 9,655M 
No of sample 119 119 119 223 223 223 87 87 
Safety investment from sampled 
project (million) 
81.157M 84.411M 88.923M 126.714M 140.901M 145.606M 214.749M 231.477M 
Overall yearly safety investment 
[contractor + government 
departments] (predicted) 
887M 902M 909M 
1,160M 1061M 970M 569.079M 560.362M 
Reference: Tang et al. 2004 Tang et al. 2007 Nadeem et al. 2009 
 
Table 4: Extracted summary of previous studies regarding safety investment in Hong Kong 
Remark*: Total construction output in Hong Kong is taken from the Annual Digest of Statistics (2012), Hong Kong Census and Statistics Department (HKSAR, 
2012b) 
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2.4 Construction safety in Hong Kong  
 
The construction industry in Hong Kong has been successful and progressive during 
this decade. Lingard and Rowlinson (1994) emphasized the poor safety performance in 
Hong Kong construction industry 20 years ago. They mentioned that the problems were 
due to the following: (1) complex context of Hong Kong’s construction industry, (2) 
poor education and training, (3) loose legislation and enforcement, (4) outdated 
licensing and certification of plant operators, (5) insufficient protection from the client 
expectation toward safety performance, and (6) insufficient insurance policies. They 
also mentioned that poor safety performance is due to the subcontracting system and 
the casual basis on employment. However, safety performance in Hong Kong improved 
gradually. Table 1 shows that the safety accident in the previous decade decreased 
gradually, but the number of accidents is still the second highest in the overall industry 
in Hong Kong. Moreover, the number of fatality in the construction industry is the 
highest among the other industries.  
 
Rowlinson (2003) updated the safety performance in Hong Kong construction industry. 
He agreed that the safety record has been imported by the effort of all parties over the 
previous decade (1991 to 2000). However, the safety record is poor when compared 
with the UK, Canada, US, and Japan. He provided a detailed discussion on safety 
management systems and laws related to the construction safety in Hong Kong industry. 
He discussed the legislation and enforcement, legal process, occupation safety and 
health, and training of construction site workers. This information is provided to enable 
the concerned group to gain knowledge on the safety management system in Hong 
Kong. 
 
Tam and Fung (1998) investigated safety management strategies on safety performance 
in Hong Kong by conducting a survey on 45 contractor companies in Hong Kong. The 
study looked into the involvement of top management in safety management and safety 
issues including safety orientation programs for newcomers, safety awards or incentive 
schemes, use of post-accident investigation system, safety training schemes, safety 
committees, and level of subcontracting. The study reported that safety training is 
useful. In addition, direct labor and the existence of post-accident investigation are used 
as feedback. The incentive and safety award schemes can effectively mitigate site 
casualties and improve overall safety performance. Then, loss may be reduced if the 
project has good safety performance. 
 
Tang et al. (1997, 2004, and 2007) and Nadeem et al. (2009) investigated the safety 
performance and relevant causes in the construction industry over the previous decades 
to determine the relationship between safety performance, safety investment and 
accident cost. 
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Choudhry et al. (2008) presented their findings from a survey of 20 construction 
projects from a leading contractor in Hong Kong. They found eight aspects to improve 
the overall safety performance. The suggestion included transparency in safety policy, 
standards, organization, and management behavior of the company. In addition, 
effective safety training, inspecting hazardous conditions, and personal protection 
program should be provided to workers. Furthermore, effective plant and equipment 
management and safety promotion are necessary for safety awareness. All suggestions 
include cost implications. 
 
Lu et al. (2016) investigated how safety investment positively affected the safety 
performance of construction projects. In their findings, they estimated every accident 
cost to be HK$ 340,000 per respective worker. 
 
In summary, the huge investment in infrastructure projects from the Hong Kong 
government launched the ten-mega infrastructure projects, beginning in 2007 (Policy 
address, HKSAR, 2007) and targeted the construction of more than 470,000 new 
residential units in the coming decade (Policy address, HKSAR, 2014 and 2030+, 
HKSAR). The construction participants currently benefit from this construction market. 
They usually receive salary increases and better opportunities. Since 2005–2010, the 
construction industry in Hong Kong has contributed approximately 6% of the annual 
Gross Domestic Product (GDP), and the GDP value is expected to increase in line with 
the commencement of mega projects. Ying et al. (2013) summarized the contribution 
of the construction industry to the Hong Kong market overall and contributed a relevant 
analysis on this basis. 
 
 
2.4.1 Key Stakeholders in the Hong Kong market 
 
A construction project has many stakeholders. Stakeholders are either people or 
organizations involved in or simply connected with the project. Their needs or 
expectations should be managed, balanced, and fulfilled to ensure the success of the 
project. The stakeholder includes the owner, sponsor, project champion, end-users, 
customers, project team, senior management, sub-contractors, suppliers, and workers 
(Burke, 2003). 
 
Tang et al. (2003) identified related organizations in Hong Kong, which were involved 
in construction safety. They included labor department, occupational safety and health 
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council (OSHC), and professional bodies such as the Hong Kong Institution of 
Engineers (HKIE), Hong Kong Construction Industry Council (HKCIC), which was 
previous named as the Construction Industry Training Authority (CITA), Vocational 
Training Council (VTC), and universities. 
 
Tang et al. (2004) investigated the expenses of 13 government departments including 
Non-Government Organization (NGO). In terms of safety investment in construction, 
the 13 departments include OSHC, HKCIC previously named as CITA, Vocational 
Training Council (VTC), Industrial Centre (IC) of the Hong Kong Polytechnic 
University, the labor department, housing authority, water supplies department, 
buildings department, territory development department, drainage services department, 
civil engineering department, architectural services department, and highways 
department. The territory development and civil engineering departments were merged 
into the Civil Engineering and Development Department (CEDD) in 2004.  
 
Tang et al. (2007) investigated the government department safety investment in Hong 
Kong. They sent questionnaires to 21 departments, which include the eight new 
departments (NGOs), namely, Electrical and Mechanical Services Department (EMSD), 
Hong Kong Electric Company, CLP Power Hong Kong, Fire Services Department, 
Hong Kong and China Gas Company, MTR Corporation, Kowloon Canton Railway 
Corporation (KCRC), and Student Financial Assistance Agency, to investigate whether 
each department had a monetary investment in construction safety. The MTR 
Corporation and KCRC Corporation were merged into the MTR Corporation Limited 
(MTRC) in 2007. The researcher investigated the losses incurred by public 
organizations such as the police force, Fire Service Department, Labor Department, 
Social Welfare Department, Legal Aid Department, and the court. These departments 
were only used for appropriate reference information given that the aim of the study is 
different from that of Tang et al. 
 
Nadeem et al. (2009) further investigated the safety investment of government 
departments in Hong Kong. They were involved with only 19 departments because the 
CEDD and MTRC were combined.  
 
2.4.2 Policy review  
 
The following review policy was used in the Hong Kong construction industry. It 
covers the main ordinances applied in the Hong Kong construction market. It includes 
the F&IU Ordinance, Chapter 59, Occupational Safety and Health Ordinance (OSHO), 
Chapter 509 and the Employees’ Compensation Ordinance, and Chapter 282 of the 
Laws of Hong Kong. 
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2.4.3 Government policy/Regulation 
 
Offices from the Labor Department, HKSAR are responsible for implementing the 
ordinances regarding construction safety, which includes the F&IU, Chapter 59 and 
OSHO, and Chapter 509 of the Hong Kong Legislation. The ordinances state the 
requirements for materials used, plant used, duties of employer, training, audit, and 
administrative requirement. The implementation of construction safety legislation is 
also stated in the technical memorandum and in the codes of practice from different 
government departments. 
 
In Hong Kong, construction workers are protected under the F&IU, Chapter 59 and 
OSHO, and Chapter 509 of the Hong Kong Laws. Employees and construction or non-
construction field participants who suffer injury during work can apply for 
compensation according to the Employees’ Compensation Ordinance, Chapter 282 of 
the Laws of Hong Kong. The Employees’ Compensation Ordinance lays down the 
application method, assessment of loss of earning capacity, amount of compensation 
for permanent disability or death, medical expenses, calculation of monthly wage, and 
settlement of claims (HKSAR, 2014).  
 
The Employees’ Compensation Ordinance covers many types of business activities.  
Comparing the strengths and weaknesses globally or between districts is irrelevant 
because different countries/cities have different working cultures, safety climate, and 
common practice. Hence, a review of the Hong Kong situation is conducted by 
acceptance of the good practice in the Employees’ compensation progress. 
 
 
2.4.4 Compensation claims  
 
The construction law in Hong Kong is still based on that of the United Kingdom, 
following approximately 150 years of British governance. Even when sovereignty was 
returned to the People’s Republic of China on July 1, 1997, the legal system remains 
unchanged as stated in the basic law. The legal system in Hong Kong remains under 
the common law system. The common law system is understood simply to be governed 
by court decisions of previous cases, during which the disputes were resolved.  
Currently, the construction workers in Hong Kong are protected mainly under the F&IU, 
Chapter 59 and OSHO, and Chapter 509 of the Hong Kong Legislation. The ordinance 
provided suggested rules regarding general duties and provisions of proprietors and 
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employees to ensure safety and health when working or even travelling to and from the 
work place by transport services (Cheng and Soo, 2011). 
 
The main provisions of the Employees’ Compensation Ordinance, Chapter 282 of the 
Laws of Hong Kong (HKSAR, 2014) lay down the rights and obligations of employers 
and employees in cases of injuries or death caused by accidents arising during the 
course of employment or by prescribed occupational diseases under the ordinance 
(HKSAR, 2012). The ordinance helps workers who suffered from periods of absence 
from duty to assess the percentage of loss of earning capacity permanently or death due 
to work injury. An injured employee is eligible to receive monetary compensation in 
medical expenses, temporary incapability, or even prosthesis and surgical appliances. 
 
The HSE (2015) pointed out that compensation costs due to victims are the liability of 
the employers’ insurance premiums, and, therefore, are the responsibility of employers. 
 
Ying et al. (2013) introduced insurance premiums and values of the construction market. 
Insurance claims have become a huge issue in the construction industry in recent years. 
For example, Newman and Hancher (1991) mentioned that the insurance premium paid 
by construction industry is 22% of the payroll in the US market.  
 
Table 5 shows that the insurance claims in the construction industry have increased 
gradually to approximately 0.2% of the total value in the construction industry. The 
amount of insurance claims is predicted to become increasingly higher if the 
construction industry continues to grow in the coming years. 
 
Year 2004 2005 2006 2007 2008 2009 2010 
Construction Industry of 
GDP (HK$ billion) 
40.774 38.984 39.124 40.6111 48.357 50.146 56.277
Gross insurance claims 
paid in the construction 
industry (HK$ million) 
15.666 30.902 15.256 109.221 143.481 148.383 110.47
% of insurance claims in 
the construction industry 
against GDP 
0.0384 0.0793 0.0389 0.268 0.296 0.295 0.196 
Table 5: Relationship between the insurance claim and the construction industry GDP 
in Hong Kong (Ying et al., 2013) 
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The gross premium in the construction industry is used in calculating the overall safety 
investment in the Hong Kong construction market. Ying et al. (2015) indicated that 
compensation costs are usually borne by insurance companies in Hong Kong because 
insuring all employees of a construction project is a statutory requirement. The findings 
from employees’ compensation insurance statistics are discussed further in Chapter 4. 
 
 
2.5 Difficulties in Small & Medium contractor films (SMEs) in safety aspects 
 
Safety performance is better in company projects with effective safety management 
system (SMS) including stronger top management support for safety, good safety 
policy of the companies, and strong resources including safety personnel, equipment, 
training, and promotion (Hinze and Rabound 1988). Large firms with more resources 
should implement safety practices, policies, and safety programs, and hence improve 
their safety performance. Levitt and Parker (1976) stated that when firms are more 
sophisticated in safety programs (SMS), they are rewarded with safety record. The idea 
is still true after 40 years. Tam et al. (1988) reported the statistical figures in Hong Kong 
study that small companies usually obtain high accident rate. Jeong (1998), Cheng et 
al. (2010), and Alsorn and Hadikusumo (2008) also have similar findings in studies in 
Korea, Taiwan, and Thailand, respectively. Generally, in Asian countries, small 
construction companies have higher injury risks, poor accident rates, and high financial 
loss due to accidents. Champoux and Brun (2003), Rikhardsson and Impgard (2004), 
and Fabiano et al. (2004) stated that the safety problems of SMEs are observed not only 
in Asia but also all over the world, such as in Canada, US, and Italy. The summary of 
literature on the difficulties of SMEs in terms of safety is as follows:  
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Reference Description Field Market 
Mayhew et al. 
(1997) 
Sub-letting process influence the overall 
occupational health and safety (OHS) 
performance. They summarized that health 
and safety is a grey area on small sites/ 
project since there are no representative on 
site and no controls provided. 
Construction Australia
Tam et al., 
(1988) 
Subcontracted labor is difficult to control due 
to high mobile, lack loyalty to contractors and 
is paid according to their work done. Each 
worker is his/her own boss and makes light of 
safety working practices. 
Construction Hong 
Kong 
Jeong (1998) He provided in-depth analysis in different 
size of company, age of victim, work 
experience, accident type, injury type, injured 
part of body and agency of accident in his 
study. He found that accident (non-fatal and 
death) usually happen in small & medium 
size companies. Difficulties includes: (1) 
fatal case usually occur in the older worker, 
(2) common type of accident is ‘falls from 
height’, (3) ‘fracture’ is the leading injury 
type, (4) victim usually found leg, foot and 
toe injury in accident and (5) most accidents 
occurred from the temporary construction or 
fabric. 
Construction South 
Korea 
Wilson and 
Koehn  
(2000) 
They found that small and medium 
companies usually not to put a high priority 
on safety. They suggested a safety 
management, which applied in small and 
medium sized project. 
Construction U.S. 
Rigby and 
Lawlor (2001) 
They discuss the effectiveness of the Law for 
the Prevention of Risks at Work (LPRW) 
applied in small and medium firm 
All field Spain 
Lamm and 
Walter  
(2003) 
Factors which affecting the application of 
OHS include: (1) low management and 
training skills, (2) lack of resources, (3) 
burden of compliance, (4) relationship with 
regulatory agencies and the use of 
consultants, (5) dependent relationship with 
All field EU 
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large business and (6) employment and OHS 
practices 
Champoux  
and Brun 
(2003) 
Obstacles to apply OHS improvement 
include (1) costs, (2) paperwork, (3) lack of 
training, (4) priority to production, (5) lack of 
time, (6) lack of staff, (7) employee attitudes, 
(8) employee demands and (9) planning 
difficulties 
All field Canada 
Rikhardsson  
and Impgard 
(2004) 
They estimated average accident cost of 
different size of construction companies. 
Meanwhile average cost of accident in SMEs 
is the highest 
construction Denmark
Fabiano et al. 
(2004) 
They presented the positive correlation 
between accident frequency and number of 
employee. 
They suggested (1) safety audit, (2) training, 
(3) education & information, (4) government 
support to safety investment are important 
All industry Italy 
Walter (2004) He found the difficulties in SMEs are due to 
(1) limited development of safety 
management resources, (2) restricted access 
of worker to the autonomous representation 
(3) limited access to external health & safety 
services, (4) limited experience and (5) 
infrequent inspection and control 
All field UK & 
Sweden 
Hinze et. al. 
(2006) 
They summarized and analyses the 
distribution of construction injuries in SMEs 
include (1) Lacerations, (2) Lumbar spine, (3) 
upper extremity, (4) Eye, (5) Ankle/ foot, (6) 
soft tissue injuries, (7) Knee, (8) Shoulder/ 
humerus, (9) Fractures, (10) Skins, (11) 
Cervical spine, (12) Non-Occ/ Noc, (13) 
Other/ traumatic, (14) Head/neck, (15) 
Thoracic spine and (16) Other 
Construction U.S. 
Lansdown et 
al. (2007) 
He summarized the constraint in SMEs 
included (1) cash flow, (2) staffing, (3) 
priority in production, (4) priority in sales, (5) 
restricted time and resources 
All field UK 
Choudhry et al. 
(2009) 
They summarized (1) low management 
commitment and employee involvement and 
Construction Hong 
Kong 
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(2) inappropriate safety procedures and work 
practices are the two main of restraint in 
SMEs 
Cheng et al. 
(2010) 
They summarized distribution of factors 
influencing occupational accidents between 
large and small construction companies. 
They summarized that (1) training, (2) hazard 
notification work, (3) clear organization 
work, (4) assignment of H&S personnel, (5) 
inspection work and (6) determination of 
safety work rules can help to improve overall 
safety performance in SMEs 
Construction Taiwan 
Kheni et al. 
(2010) 
They summarized that small and medium 
sized construction companies usually face 
problems in low literacy level, low socio-
economic status of workers, client ignorance 
of OH&S issue, poor commitment to 
extended family obligation and ineffective 
OH&S administration. 
Construction South 
Africa 
Arocena and 
Nunez (2010) 
They summarized factors include: (1) lack of 
financial resources and managerial skill for 
OHS management, (2) weak commitment, 
(3) absence of workers’ representation, (4) 
contingent workforce, (5) dependence on 
larger firms and outsourcing, (6) insufficient 
OHS regulatory inspections and (7) general 
preference for informal & non-formalized 
approach 
All field Spain 
Floyde et al. 
(2013) 
They investigated the barrier in training and 
suggest e-learning to solve the problems 
All field U.K. 
Hon et al., 
(2014) 
They summarized that unsafe behavior and 
unsafe climate in SMEs are the main reason 
of obstacles in safety performance 
Construction Hong 
Kong 
Table 6: Summary of difficulties in safety aspect in SMEs 
 
Small companies usually have insufficient resources in terms of manpower, technology, 
time, money, and in-house expertise in safety and health matter. The safety performance 
and financial loss due to accidents are riskier and huger, respectively.  
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Table 6 summarizes the difficulties in the safety aspect that SMEs face. Small- and 
medium-sized companies usually have less resources and professional staff to deal with 
health and safety matters because of the lack of financial resources and managerial 
skills. The following can help the companies improve their safety performance and 
reduce financial loss of accident: 
 
1. Provision of risk prevention information to workers;  
2. Provision of clear and concise printed materials; 
3. Provision of targeted and effective on-line training with interactive feedback 
session; 
4. Documentation and recording of preventive activities; 
5. Recording of accidents; 
6. Regular updating of emergency prevention procedure; 
7. Provision of Occupational Safety and Health training; 
8. Increased participation of workers in company SMS  
9. Tailoring of physical work to fit employee’s individual requirements; 
10. Coordination between involvement of outsourced contractors and sub-
contractors to promote safety; 
11. Updating of safety rules and work practices; and 
12. Accurate assessment of risk and a locus of control for accident. 
 
The literature provides a general idea and suggestions to the participants and 
management of SMEs. Hon et al. (2014) investigated the safety performance of SMEs 
in the construction industry in Hong Kong and found that the problem was that workers 
in SMEs usually rely on their own experiences rather than comply with safety rules and 
regulations. In addition, motivation (promotion) was insufficient to encourage workers 
to participate in additional safety activities. Safety rules and clear practices for SMEs 
are insufficient.  
 
Wilson and Koehn (2000) stated that small- and medium-sized construction companies 
usually use the “just get by” approach to satisfy the minimum legislative requirements 
of safety. The effective way to invest in safety and minimize accident loss is of great 
concern by contractors, especially the SMEs.  
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The results of the sensitivity analysis in Chapter 5 shows that investment in safety 
equipment, safety training, and safety promotion is the effective way to reduce financial 
loss from accident. With reference to the study of Hon et al. (2014) on safety 
performance of small- and medium-sized construction companies in Hong Kong, the 
safety investment framework in Chapter 7 provides practical guidelines for workers and 
management for the operation of a construction project. 
 
Recommendations on how to reduce financial loss caused by accidents are discussed in 
Chapter 5.3. Safety equipment, safety training, and safety promotion have been 
highlighted by quantitative analysis. Additional investments in safety equipment, safety 
training, and safety promotion could reduce financial losses caused by accidents, 
especially for small-scale projects and SMEs. 
 
 
2.6 Benchmark in safety performance 
 
Due to the increasing competitiveness of modern construction industry, clients and 
globalization trends evaluate new tools and mechanism to achieve competitive 
advantage. Benchmarking is an important continuous improvement tool for clients to 
review and enhance the performance of construction companies (Ramirez et al., 2004). 
 
Safety performance of a construction project is difficult to measure without quantitative 
or graphical analysis. A measurable guideline or index is used to summarize its 
effectiveness. Researchers have investigated various safety programs and their methods 
in improving the safety performance of projects.  
 
The Japanese word “Kaizen” means continuous “improvement’ in all levels. Imai  
(1986) stated that an effective management within a framework of incremental 
improvement based on work and practices continuously aim for improvement. 
Benchmark as a datum is useful to qualify the improvement. The following is the 
summary of benchmark method applied to measure the safety performance in the 
construction industry: 
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Reference Description Market 
Taler (1992) He mentioned a self-designed safety criterion for an 
Ethyl Benzene plant construction project. A safety 
target has been set for the chemical delivery and 
construction project. It shows that a benchmark 
index is usually welcomed by the industry. 
U.K. 
Parfitt and 
Sanvido (1993) 
Regarding the criteria to assert the risk and liability 
of the project, they investigated whether (1) the 
established objective of the project can be presented 
in clear language, (2) adequate resources provided 
to perform the work and (3) reward system has been 
established. 
U.S. 
Bubshait and 
Almohawis 
(1994) 
They evaluated the general conditions of a 
construction contract. They found that safety is one 
of attribute to assess the project performance. They 
measure the project performance by safety aspect 
whether a major accident or injury happened by the 
end of the contract. 
Saudi Arabia 
Kumaraswamy 
and Thorpe 
(1996) 
They investigated project performance profile in Sri 
Lanka and UK project. They measure six criteria of 
the project performance including health and safety. 
Sri Lanka and 
UK 
Jannadi (1996) He summarized 19 factors affecting safety 
performance. He provided important index on how 
these factors improve the safety performance in the 
construction industry. 
Saudi Arabia 
Tam and Fung 
(1998) 
They noted the involvement percentage of the 
following: subcontracting, management 
involvement, safety awards, safety committee, 
safety orientation and safety training and the 
subsequent effect on the accident rate. Using a 
regression model and it was concluded that safety 
training and safety committees helped improve 
accident rate. They also found that the safety 
performance of small companies was usually poor. 
Hong Kong 
Lim and 
Mohamed (1999) 
They suggested two categories to assess whether a 
project is success or not by macro and micro 
viewpoints. Health and Safety aspect has been 
classified as “Micro” viewpoint to be assigned in 
project success. Whereas satisfaction of safety 
Malaysia 
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performance is a criteria to measure the 
successfulness of a project. 
Sawacha et al. 
(1999) 
They investigated how factors affected the safety 
performance on construction sites. They concluded 
that senior management participation, provisions of 
safety booklets, provision of safety equipment, 
provided a safety environment. The also maintain 
that the appointment of safety personnel enabled a 
significant improvement in safety performance. 
These researchers assessed the economic effect of 
accident loss in a UK situation and found that for 
every £1 of an accident cost, the contractor would 
further suffer £5-50 in indirect cost, which could be 
5 to 50 times greater than the accident cost. 
U.K. 
Cox et al. (2003) They suggested benchmark index is useful to 
identify common indicator for senior management 
to measure performance of construction project and 
evaluate employee performance of a particular task. 
They stated that the key performance indicator are 
compilations of data measures. A statistical analysis 
followed by data collection is applied for the 
identification of a common set of key performance 
indicators. 
U.S. 
Saurin et. al 
(2005) 
They pinpointed that safety planning and a control 
model could help to improve the overall safety 
performance. In their findings, six elements: safety 
planning, near miss reporting, training, percentage 
of safety work packages indicator, participatory 
cycle and planning & control diffusion, make the 
boundaries of safe work accessible. He suggested 
that these were important factors for risk 
management and could substantially improve safety 
performance during a construction project. 
Brazil 
Hallowell (2010) He suggested that subcontractor selection and 
senior management support & commitment are 
important factors enabling the production of a cost-
effective 13 elements in safety programme. 
U.S. 
 
Table 7: Summary of benchmark method applied to measure the safety performance in 
construction industry 
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Benchmarking is used commonly in safety performance in the construction industry. It 
provides a quantitative analysis that allows readers to make simple comparison among 
ideas.  
 
Hallowell (2010) suggested that subcontractor selection and senior management 
support and commitment are important factors in enabling the production of the 13 cost-
effective elements in the safety program. In Hong Kong, safety management has 14 
elements. The overall concept between Hallowell (2010) and HKSAR (2002) is similar.  
 
The Hong Kong Housing Authority launched the Housing Authority Safety Audit 
Scheme (2012) performance assessment scheme (version 1.5) to inspect the safety 
performance of construction projects. According to the latest version, safety 
performance is based on 14 elements following the Independent Safety Audit Scheme 
(ISAS) issued by the OSHC. 
 
An efficient construction safety not only reduces company loss (delay, claims, fines, 
legal process, and extra administrative and inspection cost) but also leads to a 
competitive position for the company, such as tender bidding.  
 
Researchers introduced benchmark indices to present their findings. Tang et al. (2004), 
Tang et al., (2007) and Nadeem et al. (2009) provided tables to show the reduction in 
social cost divided by the increase in safety investment for 1999–2007. It showed that 
the reduction in social cost per accident is correlated positively with the increase in 
safety investment. 
 
 
2.6.1 Models/Frameworks covering safety investment and safety performance  
 
Chan et al. (2002) summarized the criteria of a successful project. Researchers have 
proposed different suggestions and parameters. Chan (2002) agreed with Tayler (1992), 
Parfitt and Sanvido (1993), Bubshait and Almohawis (1994), Kumaraswamy and 
Thorpe (1996), and Lim and Mohamed (1999) that health and safety is an important 
parameter for a successful project. Investment in the elements of health and safety and 
the number of accidents are important parameters in a framework in measuring the 
success of a design and built project. Meanwhile, financial loss can be counted from 
the accident number. 
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Chan and Chan (2004) followed the findings from Chan (2002) and put all the 
parameters for a successful project into different key performance indicators (KPIs). 
They mentioned that health and safety is one of the KPIs of a framework in measuring 
the success of a construction project.  
 
Lopez–Alonso et al. (2013) stated that costs of accidents are complex and do not depend 
on a single variable. They applied the Poisson distribution model to test and determine 
the relationship between the parameters. In their findings, they concluded that the 
following model could express the average number of accidents: 
 
Average number of accidents = exp{0.008W+0.05SC-0.000PC+0.000HSB+0.038P-0.0001P^2}, 
where w is the total number of workers, SC is the average number of subcontractors, 
PC is the accident prevention cost, HSB is the health and safety budget, and P is the 
degree of work in progress. The degree of work in progress has a quadratic effect on 
the average number of accidents.  
 
They concluded that the number of accidents correlated positively with the total number 
of workers and average number of subcontractors but correlated inversely with accident 
prevention cost and the health and safety budget. In their findings, the average number 
of accident is about seven per project with approximately 47% degree of work in 
progress. 
 
Feng (2013) found a relationship between independent and dependent variables through 
a linear regression representing the effect of safety investments on safety performance 
of building projects. He used bivariate correlation analysis to test his contention. In his 
study, he investigated how accident frequency rate (AFR) has been affected by total 
safety investment ratio (TSIR), basic safety investment ratio (BSIR), and voluntary 
safety investment ratio (VSIR). He found that employment of safety professionals, 
safety training, and provision of PPE were less effective in accident prevention. By 
contrast, he found that accident investigation, safety inspection, safety committee, 
safety incentives, in-house training, and orientation are effective in accident prevention. 
His findings have indicated that not all safety investment contributes to the 
improvement of safety performance. 
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2.6.2 Review of previous models 
 
Laufer (1987) introduced the relationship between accident prevention costs and 
accident frequency as shown in Figure 6. When accident prevention cost was low, 
accident frequency was found to be high. By contrast, accident prevention cost was 
high when accident frequency was found to be low. Accident prevention cost is related 
closely to safety investment because it represents the monetary expenses to prevent 
accident.  Such expenses include safety equipment, training, incentive, promotion, 
and safety personnel. Accident cost correlates positively with accident frequency. For 
example, high accident frequency equals high accident cost. The study provided a 
graphical prediction regarding the relationship of accident cost with accident frequency. 
However, Laufer (1987) did not provide quantitative proof of this prediction.  
 
Brody et al. (1990) agreed with Laufer (1987) as shown in Figure 7. They suggested 
that prevention costs, which is considered a safety investment, plus perceived accident 
cost, represent the total occupational health and safety cost (OHSC). An optimum point, 
which represented the optimum degree of risk (x-axis), was believed to be found. Laufer 
(1987) suggested that the optimum point is known as optimum accident frequency.   
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Figure 6: Relationship between Accident prevention cost and Accident frequency  
(Laufer 1987) 
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Figure 7: Relationship between perceived accident costs, prevention costs and optimum 
degree of risk (Brody et al. 1990) 
 
From their observations in the 1980’s, they proposed the idea that increased accident 
frequencies occurred due to less provision of safety investment. Moreover, an OHSC 
may be incurred without statistical analysis.  
 
Tang et al. (1997) investigated safety cost optimization of building projects in Hong 
Kong to further the idea of Laufer (1987) and Brody et al. (1990). They investigated 
the total cost ratio of 576 samples in the early 1990s and used a quantitative model to 
represent the relationship between the total cost ratio and accident occurrence index. 
They presented this model as 
y = 0.0011e(34.411x) + 0.0078e(-13.478x). 
The estimated an optimized total cost, accident loss ratio (ALR) and safety investment 
ratio (SIR) are 0.82%, 0.23%, and 0.59% of the contract sum, respectively. In their 
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findings, total cost (safety investment and accident loss) reached a minimum value of 
0.82% of the contract sum as shown in Figure 8. Although the regression model has not 
yet been validated, it provides favorable insight into the characteristics of further 
development. They added up the ALR and SIR to obtain the total cost, but the purpose 
of the expense is different. Safety investment including training, promotion, and 
equipment is an active expense, that is, to prevent accidents. Accident loss is a passive 
expense, that is, expenses incurred once an accident occurs. Accident loss may be zero 
if no accident occurred, but the contractor still pays for safety activities.  
  
 
Figure 8: Relationship between total cost and Accident occurrence index  
(Tang et al. 1997) 
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Feng (2011) found a negative correlation between AFR and TSIR (r=-0.436). Value for 
BSIR (r=-0.282) and VSIR (r=-0.539). His findings indicated that the total accident cost 
ratio (TACR) was only 0.25% of the contract sum of building projects in the Singapore 
study. The average direct and indirect accident costs of the total contract sum were 
0.165% and 0.086%, respectively. Indirect cost is only 0.5% of direct cost, which is 
lower than previous research findings [Heinrich (1941), Fullman (1984), Hinze and 
Applegate (1991), HSE (1992), Everett and Frank (1996), Ahmed et al. (2006)]. The 
results are likely to differ if research samples and methodology differ. The above 
finding provides an insight into the quantitative analysis of financial loss.  
 
Feng et al. (2015) provided regression model analyses of the VSIR and AFR as given 
in Figure 9a. These studies also provided a regression model regarding TACR and AFR 
as shown in Figure 9b and explained how AFR affects safety investment costs and total 
accident costs.  
 
 
Figure 9a: The relationship between the Voluntary Safety Investment Ratio (VSIR) and 
the Accident Frequency Rate (AFR)  
(Feng et al. 2015) 
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Figure 9b: The relationship between the Total Accident Costs Ratio (TACR) and the 
Accident Frequency Rate (AFR) 
(Feng et al. 2015) 
 
Researchers introduced the concept that safety investment is not an expense but an 
inducement of positive value. Zou et al. (2010) and Lopez–Alonso et al. (2013) 
discussed ROI in their study. Zou et al. (2010) explained that ROI could be estimated 
using the following formula: 
 
  
The definition is below:  
 
ROIc Return on investment for the construction Project 
LASPi Industry, Average accident level under severity i for standard project 
NAPPi Number of Incidents under severity i for particular project 
ICi Incident Cost 
IHSSP Investment in Health & Safety for standard project 
IHSPP Investment in Health & Safety for particular project 
 
67 
 
Based on the description of accident, the severity of incident or accident is 
unpredictable. The relationship between safety investment and severity of incident and 
accident is unknown because the seriousness of an accident cannot be predicted. 
 
Unpredicted variables are abundant in the world of site safety, such as accident severity 
and number and financial loss due to accident per project. A quantitative method is 
recommended to investigate the relationship between safety investment and financial 
loss. However, sufficient samples and validation are necessary for meaningful model 
verification.  
 
 
2.6.3 Safety performance in construction industry 
 
Benchmarking is an efficient tool recommended by researchers to assess the efficiency 
and performance of projects in the construction industry (Anson and Wang 1998, Fang  
et al., 2004, Ramirea et al., 2004, Lee et al, 2005, Ng et al., 2005, Yeung., 2007, El-
Mashaleh et al., 2007). Moreover, benchmarking provides a tool for continuous 
improvement and quantitative proof. Clients and contractors can use this method to 
analyze performance and improve service.  
 
Researchers introduced different benchmarks or indices to present clearly the safety 
performance of a construction project and to streamline the safety performance and its 
simple comparison. 
 
Fang et al. (2004) investigated safety performance and safety investment. They found 
that safety management index (SMI) is related linearly to organizational structure (OF), 
economic investment (EF), and labor management relations (XF) where: 
 
SMI = 0.485OF +0.4EF+0.254XF. 
Safety performance index (SPI) shown in Figure 10 can be estimated through SMI, 
which provides a clear and simple way to determine the performance of a construction 
project. Figure 10 provides a benchmark index in determining whether a construction 
project is safe according to their study from the mainland China. Using the marks of 
OF, EF, and XF through a comprehensive survey, SMI score can be formulated easily 
formulated. 
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Figure 10 shows the change in SMI and SPI through the trend line and change in the 
index line. By reviewing the trend line, it can be determined whether the performance 
and management of the construction project is excellent or poor. 
 
  
Figure 10: Safety Management Index (SMI) and Safety Performance Index (SPI)  
(Fang et al. 2004) 
 
Ramirez et al. (2004) agreed that benchmarking is an important continuous 
improvement tool in enhancing the performance of contractors. They investigated the 
correlation between management dimensions and project performance and found a 
negative correlation between safety practice and risk rate. The more concern and 
resources provided by management in safety aspect, the lesser the risk of the project. It 
implies that safety performance of the project will be improved if additional concern 
and input are invested by the senior management in the safety aspect.  
 
Lee et al. (2005) mentioned that benchmarking is a tool for continuous improvement of 
capital project delivery and performance in all industries. They introduced a computer-
based benchmarking system based on Construction Industry Institute (CII), 2000) and 
provided an online system to examine the performance of a project according to cost, 
schedule, safety, practice, and productivity. 
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El–Mashaleh et al. (2007) suggested that benchmarking provides a continuous 
improvement system, leading to an efficient operation of construction firms. 
Benchmarking is useful in informing the management regarding the areas that require 
attention to achieve an efficient operation and succeed in a high competitive 
construction industry. 
 
El–Mashaleh et al. (2010) investigated the factors that drive safety performance and 
found that safety policy, training, meeting, equipment, inspection, and incentives, 
workers’ attitude toward safety, and low labor turnover rate are parameters that affect 
the safety performance in construction industry. 
 
Yeung (2007) investigated the partnering performance index (PPI) of construction 
projects. By conducting the Delphi survey, he measured the PPI of construction projects 
in Hong Kong. He introduced PPI, which is composed of seven KPIs. He provided a 
quantitative model to present the PPI by investigating the seven KPIs. He investigated 
how parameters affect the performance of collaborating contract. It provided good 
insights on the methodology and data analysis for a research. 
 
 
Ng et al. (2005) introduced a safety performance evaluation (SPE) framework to 
investigate contractors’ safety performance in Hong Kong. They examined the 
performance based on two levels, namely, organizational and project level. 
Organizational level includes most influential factors driving safety performance in the 
construction industry. It involves policy and safety strategies of the companies 
including administrative and management commitment, accident record, safety and 
health training, selection and control of subcontractor, safety review and legislation, 
and codes and standards. Project level involves safety of operation in construction sites. 
It includes implementation, project management commitment, emergency procedures, 
review, information delivery, training and promotion, recording and reporting, and 
investigation. They collected 129 successful responses in their questionnaire survey. 
They found that implementation of SMS in accordance with legislation and compliance 
with occupational safety at the organization level and provision of safety working 
environment at the project level are the most important factors that influence safety 
performance.  
 
Yeung et al. (2013) formulated a benchmark model to assess the successes of a 
construction project. They finalized the top 10 KPIs according to 233 responses from 
the questionnaires. They found that safety performance is the most significant factor 
(the heaviest weighting point) in the top 10 KPIs. They implied that industrial 
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practitioners in Hong Kong should consider safety seriously and provided insights into 
the measures of success of a project by investigating safety performance.   
 
Anson and Wang (1998) provided a benchmark to determine the effectiveness of truck 
mixer delivering concrete to serve a construction site. Figure 11 shows that the cost-
efficient zone is defined as 100%–150% of truck mixer hour provision on site against 
% pour time (y-axis) and 0%–10% of waiting time for truck mixer arrival against % 
pour time (x-axis). They investigated the cost effectiveness and optimization of truck 
mixer. The figure provides a graphical presentation for the optimization of the truck 
mixer. Once the plant manager finds several truck mixers have been queued in the 
construction site due to poor site arrangement or not yet, ready for unloading, the plant 
manager may revise the delivery schedule and reduce the waiting time of the truck 
mixers. 
 
 
 
Figure 11: Cost efficient zone of truckmixer delivery 
(Anson and Wang 1998) 
 
Quantitative analysis by regression model provided a statistical and rotational datum 
for comparison and analysis. Benchmark figures provided a graphical index and 
presentation to the readers. In this study, quantitative analysis was applied to estimate 
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the relationship between financial loss and safety investment whereas details of the 
quantitative analysis have been discussed in Chapter 5. Anson and Wang (1998) 
provided a good reference for review on the matching performance. It is advisable to 
use after the operation and make recommendations. A benchmark was introduced in 
this study to verify the effectiveness and performance of safety investment allocation 
of the construction project based on the idea from the “cost-efficient zone” stated from 
Anson and Wang (1998). The details of the benchmark figures are discussed in Chapter 
6. 
 
 
2.7 Safety Management System (SMS) of construction project 
 
An efficient SMS in a construction company is highly recommended and supported by 
scholars over the past decade. One financial consideration related to the inclusion of an 
efficient SMS is that it leads to improved safety performance on the construction site 
(low number of accident, low accident rate, and less fine and claim). Safety 
management is an important aspect required by Occupational Health and Safety 
Assessment Series (OHSAS) 18001 and International Standard Series 14001. The 
effective implementation of SMS could help improve safety performance and reduce 
financial loss caused by accidents. In this study, the writer investigated how safety 
investment reduces financial losses caused by accident. Safety equipment, training, and 
promotion are parameters of safety, health, and environmental management system. 
Their findings indicate that effective safety investment in safety equipment, training, 
and promotion helps improve the safety performance of construction projects.   
 
Hinze and Harrison (1981) suggested formal safety training and safety awards as a good 
motivation to mitigate site accidents. Fullman (1984) further summarized that efficient 
safety programs can help reduce accident losses. He used the figure from the 1970s in 
the U.S. stating that the probable cost of safety program was $0.86 billion, and that the 
annual accident cost was reduced by $2.75 billion. If contractors can implement an 
efficient safety program, then the initiative will be cost effective.  
 
According to the Construction Industry Institute (CII) report (1993), safety training and 
incentives are amongst the top five high-impact zero accidents. The top five high-
impact zero accident techniques include the following: (1) pre-task planning for safety, 
(2) safety orientation and training, (3) written safety incentive programs, (4) alcohol 
and substance abuse program, and (5) accident/incident investigation. It means 
sufficient safety training and good incentive scheme regarding the safety of workers are 
necessary to improve safety performance and may reach the zero accident goal. Hinze  
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and Wilson (2000) agreed with the CII report approach and further pointed the merits 
of safety incentive, as well as its vital role in safety performance. 
 
Jannadi (1996) summarized 19 factors that affect safety performance. In his findings, 
safety training is a top-rank factor to improve safety performance in both surveys for 
safety officers and workers. Educating workers to have efficient safety habits 
(investment in safety promotion) and keeping tolls and equipment in good working 
conditions (investment in safety equipment) are both in high-rank factors that affect 
safety performance. In his findings, investment in safety training, equipment, and 
promotion helps improve the overall safety performance. 
 
Sawacha et al. (1999) stated that safety performance could be improved by adopting 
SMS in the UK. They found that provision of safety booklets is important for workers 
to enable understanding of the safety policy of the company. This method is an efficient 
safety promotion. Safety equipment is also an important item in their findings. Saurin  
et al. (2005) investigated the elements of the safety planning and control model to 
improve safety performance, where training and equipment are important elements. Lu 
and Yang (2010) stated that training and promotion are important to improve safety 
behavior. It was noted that this helped improve the overall safety performance in the 
container terminal experience in Taiwan.  
 
Toole (2002) summarized eight root causes of construction accidents including (1) lack 
of proper training, (2) deficient enforcement of safety, (3) lack of safety equipment, (4) 
unsafe method or sequencing, (5) unsafe site conditions, (6) not using provided safety 
equipment, (7) poor attitude toward safety, and (8) isolated, sudden deviation from 
prescribed behavior. It indicated that safety training and equipment are necessary to 
remedy certain root causes of accidents. Safety promotion aimed to improve the concept 
of workers’ behavior. 
 
Choudhry et al. (2008) determined that effective implementation of an SH&E system 
is likely to reduce the number of injuries, minimize the risks of major accidents, control 
risks of activities, minimize production interruption, reduce material and equipment 
damage, reduce the cost of insurance premium and employee absences, minimize legal 
cost of accident and fines, and reduce investigation time of accident. 
 
Fernandez–Muniz et al. (2009) determined that efficient safety performance not only 
provides a positive image, such as reducing accident rates, but also induced an 
improved competitive and economic financial performance for the company.  
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Ismail et al. (2012) summarized different safety factors, which are all internationally 
respected and used in different SMSs. Safety training regarding the use of safety 
equipment and safety promotion are also significant factors in improving SMS. They 
summarized that safety equipment as PPE, equipment to ensure safe work activities, 
first aid, emergency shutdown (ESD) system, control system. In training, it includes 
on-the-job training, toolbox meetings, briefing, seminars, and training sessions to use 
safety equipment or PPE. They included bonus, promotions, campaigns, motivation, 
merit rating and incentives for safety promotion. In their findings, improved design and 
application of equipment and PPE contribute the SMS improvement. 
 
Researchers usually agree that the safety performance of a construction project can be 
improved by sufficient safety investment. A study shows that sufficient safety 
equipment, training, and promotion help promote safety performance. Safety auditor 
and safety officers follow the concept and suggestions when inspecting construction 
companies and revising project safety programs. The framework of safety equipment, 
training, and promotion is based on the issues raised by the SMS. The area also focuses 
on high-risk activities, which are stated in the inspection manual (HKSAR 2004a).  
 
2.7.1 Safety equipment 
 
Safety equipment, which includes hardware and software, is an important safety 
investment to improve safety performance in the construction industry (Langford et al. 
2000, Choudhry et al. 2008 and Ismail et al. 2012). Sawacha et al. (1999) asserted that 
efficient safety performance can reduce economic loss due to accidents and save 5–50 
times of direct costs. They mentioned that an efficient safety performance including 
safety equipment, PPE, first aid equipment, fire-fighting equipment, ESD and control 
system, and other related requirements of the industry helps in improving the safety 
performance of a construction project. 
 
Factors related to SMS are summarized in Table 8 below. 
 
Area Description 
In-house safety 
rule 
1. Introduction of general safety rule: maintenance of plant, 
machinery and equipment; provision, use and maintenance 
of personal protective equipment 
Inspection 
programme 
2. To identify equipment deficiencies, such as problems caused 
by normal wear and tear and abuse or misuse of equipment 
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arrangements for the preventive maintenance of plant and 
equipment 
Hazard control 
programme 
3. Identifying training needs: the introduction of new 
equipment or technology 
4. Reactive monitoring data (for example: where is the 
equipment placed) 
5. The proprietor or contractor of the relevant industrial 
undertaking should carry out a programme to protect the 
workers in question by means of suitable personal protective 
equipment 
6. Proper selection of PPE 
7. satisfy legal and reporting requirements 
Emergency 
preparedness 
8. An emergency control center – its location and resources 
(Necessary equipment stored) 
9. facilities and equipment to meet the needs of emergencies 
(eg: fire-fighting equipment) 
 
Evaluation, 
selection & 
control of sub-
contractors 
10. Tender document: sub-contractors should provide PPE to 
workers 
 
Job-hazard 
analysis 
11. Recent changes in procedures, standards or legislation 
12. Recall method: invite designers, engineers, supervisor & 
workers (users) to identify the hazard 
13. Procedures and measures to ensure the proper use of 
personal protective equipment (PPE) as the last resort 
Accident control 
& hazard 
elimination 
14. Complete & written information concerning process material
15. Information should include code & legislation 
16. In operation procedures & instruction should include the 
applicable safety precautions & contain appropriate 
information on safety implication 
17. Plant & equipment should be used in proper way 
18. Mechanical integrity programme should be provided 
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Occupational 
health assurance 
programme 
19. Information and advice from suppliers of equipment, 
chemicals and other materials used at work 
20. Minimization of risk by means of personal protective 
equipment as a last resort 
21. Consulting the suppliers of substances, plant and equipment 
about minimizing exposure 
 
Table 8: Summary regarding safety equipment according to Safety Management 
System 
 
By referring to the manual inspection reports on construction sites, the following 
guidelines were extracted from the 18 sub-ordinance stated in the F&IU in Chapter 59, 
Hong Kong (HKSAR 2004a) regarding the use and maintenance of safety equipment, 
PPE, first aid, and emergency and control equipment. Safety equipment application 
includes (E1) general aspect, (E2) work for asbestos matter, (E3) work for blasting 
process, (E4) use of hoist, (E5) work at confined space, (E6) work with cartridge-
operated fixing tools, (E7) work with dangerous substances, (E8) work with electricity, 
(E9) work with load-shifting machinery, (E10) work at a noisy area, (E11) eye 
protection, (E12) use of flammable liquids, and (E13) employment of safety officers 
and safety supervisors. Table 9 below summarizes the guidelines regarding safety 
equipment. 
 
No Cluster Area Description 
E.1.1 General Use of Personal 
protective 
equipment (PPE) 
The proprietor should provide necessary PPE to the worker   
E.1.2   The PPE should be in good condition and maintained properly 
E.1.3   The worker should be trained for use of PPE 
E.1.4  General condition In case of insufficient ventilation, wear suitable respiratory 
equipment 
E.1.5   During fumigation/spraying wear suitable respiratory 
equipment 
E.1.6   Indicate the location of safety equipment. For example: fire-
fighting equipment  
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E.2.1 Work for 
Asbestos 
matter 
General PPE Suitable protective equipment should be provided and 
maintained in good condition. The PPE may include: goggles, 
spectacles, face shield, respirator and mouth piece  
E.2.2  Use and 
maintenance of 
control measures 
PPE or facilities provided which under the regulation should be 
properly used and applied 
E.2.3  Cleanliness of 
premises and plant
Vacuum cleaning equipment or other method should be used to 
clean the premises and plant to prevent discharge of asbestos 
dust into the air. 
E.2.4  Prevention of spread 
of asbestos 
Separate facilities should be provided for washing and 
changing of PPE, personal clothing and respiratory protective 
equipment  
E.2.5  Prevention or 
Exposure of any 
worker to asbestos 
should be prevented.
The respiratory protective equipment should be used by 
particular worker and should not share the equipment. 
E.2.6   The respiratory protective equipment should be effective 
enough to reduce or eliminate the concentration of asbestos 
level into a control limit level. 
E.2.7   Workman should know how to use the respiratory protective 
equipment. 
E.2.8   Approved respiratory protective equipment should be provided 
to every worker who is or is liable to be exposed to asbestos. 
E.2.9   The exposure of any worker to asbestos should be reduced to 
the lowest level reasonably practicable by measures other than 
the use of respiratory protective equipment. 
E.2.10  Washing, storage 
and changing 
facilities 
The facilities of personal protective clothing, personal clothing 
and respiratory protective equipment should be provided. 
E.2.11   The facilities of personal protective clothing, personal clothing 
and respiratory protective equipment should be separated from 
each other. 
E.2.12   Adequate and suitable facilities should be provided for the 
storage of respiratory protective equipment. 
E.2.13  Protective 
equipment 
zone 
No worker is allowed to enter or remain in a protective 
equipment zone unless he/she is wearing suitable approved 
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respiratory protective equipment and suitable protective 
clothing. 
E.2.14   Suitable approved respiratory protective equipment and 
suitable protective clothing should be provided for every 
worker in the protective equipment zone. 
E.2.14   Protective equipment zone should be clearly demarcated and 
identified by notices. Any worker who enters the area must 
wear suitable approved respiratory protective equipment and 
suitable protective clothing. 
E.2.15   Any area where concentration of asbestos in the air with 
asbestos exceeds or is liable to exceed the control limit should 
be designated as protective equipment zone. 
E.2.16   Any area where work with asbestos coating, asbestos insulation 
or amphibole asbestos is being carried out should be designated 
as protective equipment zone. 
E.2.17  Use and 
maintenance 
of control measures
Any control measure, PPE, facilities provided pursuant to the 
Regulation should be maintained in an efficient status, working 
order and in good repair. 
E.2.18  Safety information, 
instruction and 
training 
Every worker who works with asbestos should be trained and 
instructed in the purpose, proper use and limitations of any 
control measure, PPE, or facilities provided in pursuance of the 
Regulation. 
E.3.1 Working for 
blasting 
process 
General PPE Suitable protective equipment should be provided and 
maintained in good condition. The PPE may include: goggles, 
spectacles, helmet, face shield, respirator and mouth piece  
  Safety information, 
instruction and 
training 
Every worker who is employed in the blasting process an PPE 
designed to enclose the head, face and neck of such person 
E.3.2   The worker should attend approved mandatory training course 
and trained to use PPE 
E.3.3   The safety equipment and PPE should be approved according 
to the regulation   
E.4.1 Use of hoist General PPE Suitable protective equipment should be provided and 
maintained in good condition. The PPE may include: safety 
belt 
  Boatswain’s chairs Boatswain’s chair or similar plant or equipment should not be 
used on a construction site. 
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E.4.2  Trained and 
competent workmen
to operate 
mechanical 
equipment 
A well-trained and competent worker is required to operate 
mechanical equipment. 
E.4.3   No person under 18 years of age should be employed to 
operate any mechanical equipment. 
E.4.4   No person under 18 years of age should be employed to give 
signals to the operator of any mechanical equipment. 
E.4.5  Prevention of 
drowning 
Suitable rescue equipment against risk of drowning should be 
provided. 
E.4.6  Health and welfare Adequate first aid equipment should be provided. 
 
E.4.7   Equipment in the first aid box or cupboard should be 
maintained in a serviceable and sanitary condition. 
E.5.1 Work at 
confined 
space 
General PPE Suitable protective equipment should be provided and 
maintained in good condition. The PPE may include: Goggles, 
spectacles, face shield, respirator and mouth piece 
  Use of PPE Workers who entering or remaining in the confined space 
should be properly wearing an approved breathing apparatus. 
E.5.2  Watchman Workers who entering or remaining in that particular confined 
space should wear a suitable safety harness connected to a 
lifeline that is strong enough to enable him/her to be pulled out. 
A person outside the confined space who has sufficient 
physical strength to pull the person out of the confined space 
should hold the free end of the lifeline. 
E.5.3  Emergency 
procedures 
A sufficient number of persons who know how to use the 
safety equipment should be present. 
E.5.4  information, 
instructions 
All necessary equipment should be provided to ensure the 
safety and health of workers in a confined space 
E.5.5  General The use of appropriate monitoring equipment should be 
recommended and the manner of its use should be specified. 
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E.5.5  certified workers Any safety equipment or emergency facilities should be made 
full and proper use while working in a confined space. 
E.5.6   Any fault or defect in any safety equipment or emergency 
facilities provided under the Regulation should be reported to 
the proprietor or contractor while working in a confined space 
E.6.1 Cartridge 
operated 
fixing tools 
General PPE Suitable protective equipment should be provided and 
maintained in good condition. The PPE may include: Goggle, 
mask, glove 
E.6.2  Storage of cartridge 
operated 
fixing tool 
and ancillary 
equipment 
A tool box of strong construction and fitted with locking device 
should be provided for the storage of every cartridge operated 
fixing tool, its cartridges, pins and ancillary equipment. 
E.6.3  Wearing of 
protective 
equipment 
Operator should wear proper PPE 
E.6.4  Misuse of PPE No person should misuse or interfere with any protective 
equipment. 
E.7.1 Dangerous 
substances 
General PPE Suitable protective equipment should be provided and 
maintained in good condition. The PPE may include: Goggles, 
spectacles, face shield, respirator and mouth piece 
E.7.2  Safety information,
training and 
precautions 
The proprietor should ensure that every employee who is or 
may be exposed to a dangerous substance should be used 
protective clothing or equipment provided. 
E.7.3  Protective clothing
and equipment 
The proprietor should provide appropriate clothing and 
equipment for the workers who may contact with a dangerous 
substance, which may cause bodily injury to that person. 
E.7.4   The proprietor should ensure that the workers who contact with 
a dangerous substance fully and properly use the protective 
clothing and equipment. 
E.7.5   The proprietor should ensure that the protective clothing and 
equipment provided are maintained in good repair and are 
thoroughly cleansed after used.  
E.7.6   Suitable storage facilities for the protective clothing and 
equipment should be provided. 
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E.7.7  Safety precautions 
to 
be taken and use of
protective clothing
Workers should make full and proper use of the protective 
clothing and equipment provided by the proprietor. 
E.7.8  Misuse of labels, 
notices, and 
protective 
clothing and 
equipment 
No worker should misuse or interfere with any label, notice, or 
protective clothing or equipment provided by the proprietor. 
E.8.1 Electricity General PPE Suitable protective equipment should be provided and 
maintained in good condition. The PPE may include: Portable 
insulating stands, screens, mats and covers and insulating 
boots, gloves 
E.8.2   A protection against electrical hazard, adequate insulating 
stands and screens or other protective equipment should be 
provided and maintained in good condition and kept 
permanently in position. 
E.8.3   Every person working on apparatus should make proper use of 
any equipment provided for protection against electrical 
hazard. 
E.8.4  Location of 
switchboard 
apparatus 
All apparatus and equipment used in or in connection with a 
switchboard and requiring handling should be located and 
installed so that apparatus and equipment can be readily 
operated from floor level or from a working platform provided 
for that purpose. 
E.8.5   All apparatus & equipment used in or in connection with a 
switchboard & requiring handling should be located and 
installed so that all measuring instruments and indicators used 
in can be readily observed from floor level or from the working 
platform. 
E.8.6   All apparatus & equipment used in or in connection with a 
switchboard & requiring handling should be located and 
installed so that any such apparatus, equipment, measuring 
instrument or indicator that cannot be readily operated or 
observed from floor level or from a working platform, can be 
otherwise operated or observed without electrical hazard. 
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E.9.1 Load 
shifting 
machinery 
General PPE Suitable protective equipment should be provided and 
maintained in good condition. The PPE may include: safety 
belt 
E.9.2  Carrying of persons
by means of lifting
appliances 
Where a person is carried in a boatswain’s chair or other 
similar plant or equipment, a suitable safety belt attached to an 
independent lifeline should be provided and be securely 
suspended. 
E.9.3  Keeping and 
displaying of 
certificates and 
reports 
A copy of the relevant and the most recent certificate or report 
of a lifting appliance should be displayed in the driving cabin 
or other prominent place on the equipment. 
E.10.1 Noise at 
work 
General PPE Suitable protective equipment should be provided and 
maintained in good condition. The PPE may include: ear 
protector 
E.10.2  Maintenance and 
use 
of equipment 
Any approved ear protector or noise control equipment should 
be provided to or installed and are properly used. 
E.10.3   The approved ear protector and noise control equipment should 
be properly maintained. 
E.11.1 Protection 
of eye 
General PPE All eye protectors, shields, and fixed shields should be 
maintained in good condition and properly stored. 
E.11.2   All transparent eye protectors, shields and fixed shields should 
be maintained in good condition and kept clean. 
E.11.3   All reasonable steps should be taken to ensure that every 
person who is so provided for use with eye protectors is 
properly used. 
E.12.1 Use of 
Flammable 
liquids 
General PPE All electrical equipment likely to be exposed to a flammable 
atmosphere arising from a flammable liquid spraying process 
should be so constructed and designed, installed and 
maintained as to prevent the ignition of the flammable 
atmosphere. 
E.12.2  Employees’ duties 
to 
comply with 
regulations etc. 
Every employee should make full and proper use of all 
ventilating equipment such equipment is required to be put into 
use in accordance with the regulations. 
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E.13.1 Employment 
of Safety 
officers and 
safety 
supervisors 
 The Safety officers and Safety supervisors should inspect the 
machinery, plant, equipment appliance or working process to 
ensure those are comply with the legislation requirement. 
E.13.2   The safety officer should provide necessary assistance, 
equipment, facilities and information for the proper carrying 
out of the duties and the safety supervisor employed. 
 
Table 9: Summary of guideline in safety equipment 
 
2.7.2 Safety Training 
 
Choudhry et al. (2008) conducted a questionnaire survey in 2005 and investigated the 
effectiveness of safety training for 20 construction sites in Hong Kong. They contended 
that the end-of-module test and first aid training are useful. They studied only one 
company but provided good insights into how to improve safety training in the 
construction industry. 
 
Komake et al. (1980) and Reber et al. (1984) suggested that proper training combined 
with feedback is effective in improving safety performance in a difficult construction 
setting. Mattila and Hyodynmaa (1988) agreed that proper feedback is helpful to 
workers and construction companies in improving safety. They agree that training 
targets and feedback are useful in informing trainees on the scope and methods for 
improvement. 
 
Duffer et al. (1992) found that goal setting with feedback provides an effective result 
than technique training according to their UK study. They found goal setting with 
feedback to be a useful behavioral technique in the field of industrial safety 
management. 
 
Kirkeskow and Friche (2006) suggested safety programs in reducing physical work 
demands and worker injuries through the improved use of equipment with tailored 
training. Sufficient safety training should be provided to the workers to train them on 
the proper use of PPE and safety equipment.  
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Saurin et al. (2005) deduced out that ineffective training is a non-intentional error and 
that its root cause is the lack of a well-structured training program. Therefore, a 
comprehensive design in training program is necessary. 
 
Wildins (2011) summarized workers’ conceptions of the training according to his 
survey study in the U.S. He suggested providing tailor-made training for specific 
workers to achieve effective training. Hence, the training framework should be divided 
into specific work clusters, wherein participants can easily follow the framework. 
 
Moyo et al. (2015) reviewed the occupational health and safety issue in Southern Africa 
including South Africa, Zimbabwe, Zambia, and Botswana. They pointed that due to 
the different development stages of the OHS legislative framework, South Africa has a 
more mature system in OHS than the other three countries. Safety training in well-
developed countries (South Africa) is better than that in developing countries 
(Zimbabwe, Zambia, and Botswana). Resources and educational level of workers in 
well-developed countries being higher than that of developing countries is 
understandable. To solve the problem, a framework for stakeholders is important. In 
this study, the writer would introduce a framework in a flowchart, which is simple for 
stakeholders to follow.  
 
Section 6BA of the F&IU Ordinance (Chapter 59) on the mandatory basic safety 
training of worker states the duties of a proprietor and individuals employed as shown 
in Table 10 below. 
 
Duties of 
proprietor 
1. The proprietor should employ persons who are issued with 
certificate for attendance at relevant safety training course 
recognised by the Commissioner and which have not expired to 
carry out construction work or container handling. 
 2. The proprietor should cease to continue to employ the person at 
the industrial undertaking on the expiration of one month after 
certificate of the person has expired and he is not issued with a 
valid certificate. 
 3. The proprietor should establish and maintain a register in the 
form specified by the Commissioner for persons who cannot 
produce their certificates upon demand. 
 4. The proprietor should not cause or permit any statement made in 
the register to be removed therefrom at any time before the 
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expiration of eighteen months from the date the statement was 
made in the register. 
Duties of 
person 
employed 
5. Person employed to carry out construction work or container 
handling should carry the relevant and valid certificate with him 
while at work in the industrial undertaking. 
 6. Person employed to carry out construction work or container 
handling should produce his certificate upon demand by the 
proprietor or by an agent authorised by the proprietor. 
 7. Person employed to carry out construction work or container 
handling should produce his certificate upon demand by an 
occupational safety officer of the Labour Department. 
 8. Person employed should make a statement in the register kept by 
the proprietor if he cannot produce his certificate upon demand 
by the proprietor or his authorised agent and he has not made a 
like statement in the register on the day immediately preceding 
the day on which the demand is made. 
 9. Person employed should produce his certificate at a place and 
within a period specified by the occupational safety officer when 
he cannot produce his certificate upon demand by the officer. 
 10. Where a certificate of a recognised safety-training course, which 
has not expired, is lost, defaced or destroyed, the person to whom 
the certificate was issued should, if he is still employed to carry 
out construction work or container handling, make an application 
as soon as possible to the Commissioner to be issued a 
replacement certificate. 
 
Table 10: Summary of duties of proprietor and person employed according to F&IU 
 
The objectives of the mandatory basic safety training are as follows: 
1. Ensure that employees gain substantial training and practical experience that 
would render them competent to perform the duty; 
2. Ensure that employees at all levels receive appropriate training and are 
competent to carry out their duties and responsibilities; and  
3. Identify the competencies required for employees at all levels and arrange the 
necessary training. 
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The concept of feedback loop is to review the process at every step of the training 
schedule. In the case of lifting operations, the site manager and safety team should first 
determine the necessity of training. For example, the following question should be 
answered. Does the site need to provide training for workers when they work for lifting 
operations? Second, the site manager and safety team should identify the need of the 
workers. Thus, the following question should be answered. Do the workers know how 
to use the lifting appliances and lifting hoop? The site manager and safety team need to 
create a plan to carry out the necessary training of workers and set the objectives of the 
training. They must determine whether the training employed is practical or just mere 
watching of video recordings. The site manager and safety team should set the program 
of the training. The following questions are useful at this stage. Is it an on-the-job 
training, or do the workers have to finish the training before they can work? How many 
days or hours does the training course require? Finally, evaluate and review the training 
procedure and the effectiveness of the training course. 
 
 
Figure 12 Feedback loop to improve training process (Code of Practice on safety 
management, The Labour department, HKSAR (2002)) 
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The following is the summary regarding safety training for improvement in safety 
management system: 
 
Area Description 
Safety structure Senior management: 
1. Senior management of the company should have adequate 
information regarding the resources allocation for training. 
2. Senior management of the company is encouraged to be 
understandable in safety matter. 
3. Senior management is encourage to invited safety expert to 
formulate safety policy, safety training issue for the company
4. They should consult to safety advisor regarding the updated 
requirement and government policy 
Manager & supervisor: 
5. Managers and Supervisors are encouraged to attend induction 
and on-going safety training. 
6. They should allocate time and resource for their team member 
to attend safety training 
Worker:  
7. They should participate in toolbox meetings and other safety 
activities 
8. They should participate in the mandatory basic safety training 
according to the legislative requirement 
Safety Training 9. The company safety department prepares a safety training 
policy 
10. The company safety department prepares setting out safety 
training objective 
11. The company safety department prepares devise a plan to 
implement the policy and arrange for employees to receive the 
necessary training 
12. The company safety department prepares standard of 
performance of the training 
13. The company safety department prepares monitor & review 
the effectiveness of training 
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14. The company safety department prepares monitor & review 
training plan 
15. The company safety department prepares adequate & proper 
documentation 
16. The company safety department prepares on and off job 
training 
17. Decide whether training is needed (eg: marine works confine 
space etc...) 
18. Organizational training need, Job related training & individual 
training 
19. Training, instruction, coaching & problem-solving skills 
relevant to safety & health 
20. Formulation training objective and methods 
21. Determine what level of training should be provided 
22. Evaluation of the effectiveness of training 
23. Documentation of training record 
 
Hazard control 
programme 
Adequate training when use PPE 
Training record for the PPE usage 
 
Accident/ 
incident 
investigation 
Record of training 
Evaluation, 
selection & 
control of sub-
contractors 
Training programme & standard of sub-contractor 
Worker training requirement 
Sub-contractor safety & health training programme 
Monitoring system 
 
Accident control 
& hazard 
elimination 
Training & competency of worker 
 
Table 11: Summary regarding safety training according to Safety Management System 
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According to F&IU Chapter 59, Hong Kong (HKSAR 2004a), safety training includes 
(T1) duties of proprietor and employed worker, (T2) work for asbestos matter, (T3) use 
of hoist, (T4) general (T5), work in a confined space, (T6) work with dangerous 
substances, (T7) work with gas welding and flame cutting, (T8) work with lifting 
appliances and lifting gear, (T9) work with load-shifting machinery, (T10) work at a 
noisy area, (T11) employment of safety officer and safety supervisor, (T12) work with 
suspended working platforms, and (T13) work with woodworking machinery. The 
safety training guidelines are summarized Table 12. 
 
 
No Cluster Area Description 
T.1.1 Duties of 
proprietor/ 
Duties of 
employed 
worker 
General The proprietor should employ persons who are issued 
with certificate for attendance at relevant mandatory 
safety training course and which has not expired.  
T.1.2   The worker should has valid mandatory safety training. 
If he/ she is still employed to carry out construction 
work or his/ her certificate is going to be expired, he/ 
she should make an application as soon as possible to 
get a replacement certificate. 
T.1.3   All worker has undertaken an approved training course 
and possesses a certificate of completion in respect of 
that course issued by the Construction Industry 
Training Authority or relevant authority body 
T.1.4   The worker should be at least 18 years old and holds a 
valid certificate. 
T.1.5   Update health and safety training plan regularly 
T.2.1 Work for 
Asbestos matter 
Safety information,
instruction and 
training 
The worker should get adequate information about 
risks of asbestos and the precautions liable to be 
exposed to be exposure. 
T.2.2   Every worker who works with asbestos should be 
trained and instructed in the safety precautions for 
working with asbestos. 
T.2.3   Every worker who works with asbestos is trained and 
instructed in the purpose, proper use and limitations of 
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any control measure, PPE or facility provided 
according to the Regulation. 
T.3.1 Use of hoist Trained workmen to
operate hoist or 
give 
signals 
A trained and competent operator should only operate 
a hoist. 
T.3.2  Trained workmen to
erect scaffold under
supervision 
No scaffold should be erected, substantially, added to, 
altered or dismantled on a construction site except by 
workers who are adequately trained and possess 
adequate experience of such work. 
T.3.3  Trained and 
competent 
workmen 
Only workers who are trained and competent to 
operate it should operate every piece of mechanical 
equipment. 
T.3.4  Team to include 
persons trained in 
first aid 
A team of responsible persons should include at least 
one person trained in first aid where 30 to 99 workers 
are employed on a site according to F&IU requirement. 
T.3.5   A team of responsible persons should include at least 
two persons trained in first aid where 100 or more 
workers are employed on a site according to F&IU 
requirement. 
T.4.1 General Restriction on 
employment 
All workers have undertaken an approved training 
course (use of hoist) and possesses a certificate of 
completion in respect of that course issued by the 
Construction Industry Training Authority; 
T.4.2   All workers who are undergoing on-site training, as 
part of an approved training course, under the 
supervision of a person authorized in writing by the 
Construction Industry Training Authority. 
T.5.1 Work in 
confined space 
Provision of 
information, 
instructions 
Instructions, training and advice should be provided to 
all workers working within a confined space or 
assisting with such work from immediately outside the 
confined space to ensure the safety and health of all 
workers in the confined space. 
T.5.2  Submission of 
assessment and 
Workers should attended training course provided by a 
proprietor or contractor regarding working in a 
confined space. 
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recommendations 
T.6.1 Work with 
dangerous 
substances 
Safety information,
training and 
precautions 
The proprietor should make available adequate 
information to every worker who works with or is 
likely to contact with a dangerous substance. 
T.6.2   The proprietor should ensure every worker who is or 
may be exposed to a dangerous substance is trained in 
and observes safety precautions relating to that 
substance. 
T.6.3   The proprietor should ensure that every worker who is 
or may be exposed to a dangerous substance is 
instructed in the purpose, proper use, health hazards 
and the limitations of any protective clothing or 
equipment provided. 
T.6.4   The proprietor should make proper arrangements, 
including adequate supervision, and to prevent a 
dangerous substance from causing bodily injury to any 
employee. 
T.7.1 Work with gas 
welding and 
flame cutting 
Competent person 
to 
perform gas 
welding 
and flame cutting 
work 
Workers are required to attend the training course 
provided by the proprietor unless he holds a valid 
certificate to perform gas welding and flame cutting 
work. 
T.7.2  Provision of 
training 
course 
The proprietor should provide a training course for the 
workers who are instructed directly or indirectly to 
perform gas welding and flame cutting work if the 
employee does not hold a valid certificate. 
T.7.3   The proprietor should provide the workers with an 
additional training course if they fail to obtain a 
certificate after attending a training course. 
T.8.1 Work with 
lifting appliances 
and lifting gear 
Operators of cranes
and lifting 
appliance 
Workers who hold a valid certificate issued by the 
Construction Industry Training Authority or by 
relevant authority body should only operate a crane. 
T.8.2   Workers who are trained and competent to operate it 
should only operate a power-driven lifting appliance 
(other than a crane). 
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T.8.3  Operation If a signaler is less than 18 years ago, he should 
undergoing training under the supervision of a 
competent person. 
T.9.1 Work with load 
shifting 
machinery 
Duty of responsible
person 
The responsible person should undertake an approved 
training course (load shifting machinery) and possesses 
a certificate of completion in respect of that course 
issued by the Construction Industry Training 
Authority; 
T.9.2   If the responsible person fail to obtain a certificate after 
attending the training course for that type of load 
shifting machine. He/ she should attend additional 
training course. 
T.9.3  Duty of person to 
attend training 
course 
The workers are required to attend the training course 
provided by the responsible person of a load-shifting 
machine unless he/ she holds a valid certificate (load 
shifting machine). 
T.10.1 Noise at work Provision of 
information to 
employees 
Workers who are likely to be exposed to a first action 
level or above or to a peak action level or above should 
be provided with adequate information, instruction and 
training on: 
(a) The risk of damage to hearing that the exposure 
may cause; (b) the steps that the employee should take 
to minimize the risk; and (c) the employee’s 
obligations. 
T.10.2   Workers should be trained to use relevant PPE 
T.11.1 Employment of 
Safety Officer 
and Safety 
Supervisor 
 The Safety Officer and Safety Supervisor should 
advise the proprietor on the implementation of a safety 
management system in the industrial undertaking, 
including the duties listed below— 
(i) assist in establishing, revising and reviewing a 
safety and health policy of the industrial undertaking; 
(ii) assist in organizing a safety and health training 
programme; (iii) assist in devising in-house safety rules 
and regulations; 
(iv) assist in implementing safety and health plans, 
programmes, arrangements and measures; 
(v) assist in establishing a safety committee and 
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implementing its recommendations; (vi) assist in job 
hazard analysis, evaluation of potential 
hazards and the identification of hazardous conditions 
and hazardous exposure; and 
(vii) Assist in conducting safety promotion, health 
assurance and personal protection programmes. 
T.12.1 Work with 
suspended 
working 
platforms 
Trained and 
competent workers
Workers who work on a suspended working platform 
should be at least 18 years old. 
T.12.2   Workers who work on a suspended working platform 
should undergone valid training and have obtained a 
certificate in respect of such training. 
T.13.1 Work with 
Woodworking 
Machinery 
Training Workers should be trained to work with woodworking 
machines. They should be fully and carefully 
instructed regarding the dangers arising by such 
machines and the precautions to be observed. 
T.13.2   No person under 16 years of age should be employed 
on any woodworking machine. 
 
Table 12: Summary of Guideline in safety training 
 
 
 
2.7.3 Safety Promotion 
 
Safety promotion according to the inspection report on construction site has no 
restricted guidelines. Table 13 provides a summary extracted from the SMS manual 
that suggests areas that require improvement. Sawacha et al. (1999), Fang et al. (2006), 
Choudhry et al. (2008), and Cheng et al. (2010), inferred that safety promotion aims to 
improve the safety attitude of workers and inform them of the company policies and 
updated safety issues. The implementation of safety issues according to legislative 
requirements provides awareness to workers that the company is concerned about safety. 
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Area Description 
Safety structure 1. Senior Management: policy, resource, culture, company 
awareness 
2. Manager, Supervisor: implementation of policy 
3. Worker: mindset 
Safety 
committees 
4. Organization of safety promotion activities such as safety 
competitions, exhibitions, safety incentive schemes, and safety 
suggestion schemes 
Safety & health 
awareness 
5. Safety promotion approach: meetings & seminar 
6. Promotion of safety to individuals 
7. Promotion of safety through safety publications, posters 
8. Promotion of safety through campaigns 
9. Monitoring, record, review 
 
Table 13: Summary regarding safety promotion according to Safety Management 
System 
 
Previous studies have suggested methods for improving safety performance. Zohar 
(1980) suggested having monetary or token rewards to encourage safety behavior of 
workers. Fellner and Sulzer–Azaroff (1984) and Nasanen and Saari (1987) suggested 
providing graphically displayed performance feedback or certificates posted at the 
workplace to motivate workers. Their suggestions regarding behavior modification 
have been proven effective in the European construction industry.   
 
Fullman (1984) affirmed that motivation is important in safety promotion. Motivation 
is the art of bringing the attention of workers to safety at work and encouraging them 
to avoid accidents. He confirmed that the knowledge of the hazards of a job and the 
awareness of the risks of the job are effective in reducing accidents and their severity. 
Therefore, an efficient safety promotion program is encouraged. 
 
Lingard and Rowlinson (1994) suggested to improve the workers’ behavioral 
techniques given that the Hong Kong construction industry has a complex context. They 
found the usefulness of behavior modification and that the effects of commitment are 
the key elements of project management. 
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Duff et al. (1994) pointed out that modification of behavior is important to improve 
safety performance during a construction project. Modification of behavior is similar 
to training and promotion, combined with goal setting, feedback, and intervention. 
Langford D. et al. (2000) also pointed out that the behavior and attitude of workers are 
important psychological factors in training to improving safety performance in the 
construction industry.  
 
Lingard (1997) and Rowlinson (1998) investigated the effects of behavior-based safety 
management techniques on the improvement of safety performance in the construction 
industry. They applied behavior-based safety management approach to examine the 
safety performance in projects from the Hong Kong Housing Authority and found that 
behavior-based safety techniques are highly effective in improving the performance in 
site housekeeping and work at height. 
 
Hinze and Wilson (2000) agreed that the proposal of five high-impact techniques from 
CII (1983) is could effectively improve overall safety performance. They further 
suggested applying behavioral safety principles to improve “quality of life” and hazard 
awareness of the workers. 
 
Wirth and Sigurdsson (2008) stated that behavioral safety in occupational safety and 
health system improve safety performance through peer observation of safe behaviors, 
goal setting, performance feedback, celebration, and incentives for reaching safety 
goals. This approach is a behavior–change strategy that addresses engineering, 
organizational, psychological, and social concerns. To perform a successful behavior-
based safety approach for the construction industry, Ismail et al. (2012) proposed four 
basic steps, including (1) identification, (2) observation, (3) intervention, and (4) review 
and monitoring. 
 
Chen and Tian (2012) examined the behavior-based safety approach among 
construction projects in China and found that the behavior–based safety approach is 
effective and adaptable to the construction industry. They found a 15% enhancement in 
safety performance when using the approach. 
 
Li et al. (2015) suggested a proactive behavior-based safety management for 
construction safety improvement. They agreed that construction is different from other 
industries because of the complicated construction process, temporary organizational 
structure, changing work locations, and complex work environments and worker 
behavior. The proactive behavior-based safety management modified the four steps as 
(1) baseline observation, (2) safety training, (3) follow-up observation, and (4) feedback 
and reinforcement.  
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Promotion has no restricted criteria in promotion. Thus, the suggested framework based 
on the practice in Hong Kong includes the concern of behavioral approach. 
 
Promotion has not been widely mentioned in SMS. However, it is important to the 
reduction of financial loss according to the findings given in Chapter 5According to 
F&IU Chapter 59, Hong Kong (HKSAR 2004a),  safety promotion includes (P1) 
safety policy, (P2) employment of safety officer and safety supervisor, (P3) display 
safety issue of work, (P4) morning assembly, (P5) safety inspection, (P6) safety 
committee, (P7) safety walk, (P8) repair report, (P9) safety audit, (P10) safety assemble, 
and (P11) incentive scheme. Certain guidelines extracted from literature regarding 
safety promotion are shown in Table 14 below: 
 
No Cluster Area Description 
P.1.1 Safety Policy General Senior management provide safety resource and support 
in safety promotion 
P.1.2   Safety handbook provided to worker 
P.1.3   Safety bulletin boards provided in the construction site 
P.1.4   Record safety record of employee 
P.2.1 Employment of 
Safety Officer and 
Safety Supervisor 
General Employ sufficient and experienced safety officer and 
safety supervisor on site 
P.2.2   The safety officer and safety supervisor assist in 
conducting safety promotion, health assurance and 
personal protection programmes. 
P.2.3   Provide on job and off duty training to safety officer and 
safety supervisor to update & review their knowledge 
P.3.1 Display safety 
issue of work 
General Issue construction site inspection report according to 
legislative requirement 
P.3.2   Displaying safety materials on safety bulletin boards that 
worker can read and understand 
P.3.3   Comparative accident statistics displayed to motivate 
workers 
P.3.4   Display safety signs and posters inside site area 
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P.3.5   Display safety signs and notice to let worker know the 
first aid station and rest area 
P.3.6   Display accident rate and no of accident on the safety 
bulletin boards to remind workers 
P.4.1 Morning assemble General Notify special work schedule in that day to workers 
P.4.2   Workers do morning exercise in the morning assemble 
P.4.3   Record the attendance of worker  
P.5.1 Safety Inspection General Inspection and special care for the special precautions 
area stated according to F&IU (Chapter 59) 
P.5.2   Written report should be kept for record and reference 
P.6.1 Safety committee General Safety committees should be assigned. The ratio 
between main contractor and sub-contractor is 1:1 
P.6.2   Regular monthly safety committee meeting is 
encouraged 
P.6.3   Meeting minutes should be kept and following up action 
should be done if suggestion arisen by committee 
member 
P.7.1 Safety walk General Joint client-contractor safety walk should be done 
biweekly 
P.7.2   Record should be kept for reference and following up 
action 
P.8.1 Repair report General Remedial action should be done immediately if there are 
unsafe hazard on the site 
P.8.2   Safety Officer or Site management should inspect the 
unsafe hazard area again after repair done 
P.8.3   Repair of safety equipment and PPE should be done 
P.8.4   Record should be kept 
P.9.1 Safety audit General Independent safety audit should be done according to 
F&IU requirement 
P.9.2   Senior management should participate in the safety audit
P.9.3   Follow up action should be done if suggestion arisen by 
safety auditor 
P.9.4   Record should be kept 
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P.10.1 Safety assemble General Drill tests, seminars provided in the construction every 
three months 
P.10.2   Invite Labor Department or Occupational Safety & 
Health Council to promote site safety  
P.10.3   Exercise share  
P.11.1 Incentive scheme General Safety awards to worker. For example: Best safe worker 
competition 
P.11.2   Safety awards to sub-contractor 
P.11.3   Encourage worker to participate in individual safety 
competition  
P.11.4   Encourage Main contractor and sub-contractors to 
participate in group safety competition 
Table 14: Summary of Guideline of safety promotion 
 
In Hong Kong, the Development Bureau and the Labor Department organize yearly 
activities, such as “Considerate Contractors Award Scheme,” “Construction Safety 
Week,” and “Construction Industry Safety Awards Scheme” to promote safety. These 
promotion scheme target not only construction companies and workers but also the 
workers’ families and stakeholders. In addition, these promotion schemes raise the 
concern of construction safety to the public and therefore have a good reputation. 
 
HKSAR launched the “Pay for Safety Performance Merit Scheme (PFSPMS)” in 2013. 
The aim of this scheme is for contractors to pay close attention to safety. This scheme 
is a task-tie payment not linked to the previous safety performance of the company but 
to a particular project. In addition, this scheme allows the contractor to strive for 
improved safety performance of the project (HKSAR, 2016). The scheme provides an 
extra 1.7% of the total contract sum for promotion provided that the contractor has the 
following: 
 
1. no reportable accident in the a month 
2. no notice of safety/ environmental prosecution received in a month 
3. compliance of silver card for the workers of specified trades in a month 
4. half-yearly review of safety performance 
5. 12-month rolling accident frequency rate < 0.25 per 100,000 man hours 
6. yearly review of safety performance: e.g. no fatal accident in a year  
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7. achievement in safety campaign activities, and 
8. good final review of safety performance 
 
 
2.8 Research Gap 
 
The study investigated factors that affect financial losses due to accidents and how 
safety investments overcome financial losses based on relevant results from the Hong 
Kong construction market.  
 
Research regarding financial loss in accident is rare. Zhou et al. (2015) provided an 
overview of safety-related research topics. They found that research topics related to 
accident cost took up only 2% of the safety management discipline. The research area 
regarding accident/incident data is only 33%. This finding proved that studies on 
financial losses due to accidents are rare. They determined the lack of identification of 
the quantitative relationship between project/company scale and construction safety. 
  
Claims from judgment statements are considered as financial losses is absent. By 
considering the contractor pays for insurance premiums as their own cost according to 
contracts and claims from judgment statement. It provides an overall picture of safety 
investment and financial loss of accident. 
 
Investment from developers is absent. Developers, government departments, and 
contractors also invest in safety. The total safety investment is thus extended to safety 
investment of developers, government departments, and contractors. Safety investment 
from developers are counted as part of the total safety investment, as private developers 
are likewise involved actively in the construction market. 
 
Quantitative analysis has not yet introduced. Tang et al. (2004, 2007) and Nadeem et 
al. (2009) presented sets of tables and provided sampling results without a regression 
model. This study summarized the findings based on structured interviews. Quantitative 
analysis was applied to predict the relationship between financial loss and relevant 
parameters in the Hong Kong situation and to further investigate the most efficient 
method for reducing financial loss caused by accidents.  
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Regression is applied to find out which safety investment are significant parameters to 
reduce financial loss. Meanwhile, project with large contract sum and small contract 
sum are to be investigated if there are difference in parameters, which reduce the 
financial loss. 
 
There is no benchmark model to present the between financial loss and safety 
investment. A benchmark model was also introduced to provide a figure for the 
stakeholders to understand the relationship between financial loss and safety investment 
in the construction industry.  
 
There is no framework to guide the industry participant how to invest in safety 
effectively in different project stage. Furthermore, this study verified the phenomenon 
in Hong Kong and suggested a framework to help contractors to reduce financial losses 
in the case of accident occurrence because no quantitative measures on how safety 
investment reduces financial loss were introduced in the previous literature study. 
Sensitivity analysis was introduced to attempt to verify the changes in dependent 
variables by releasing only one independent variable and making other independent 
variables fixed.  
 
The safety performance of SMEs is not good, and most accidents that occur in SMEs 
are due to limited resources and professional staff input into projects. The author 
suggests a framework to guide contractors on how to invest their resources in safety in 
an effective manner. The proposed framework is believed to reduce financial losses 
caused by accidents. 
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2.9 Research Hypotheses 
 
Based on the findings from the literature review, this research aims to investigate how 
financial loss is affected by different parameters. The research hypothesis is 
summarized as follows: 
 
H1: Staffing investment significantly helps to reduce accidents and financial losses. 
H2: Safety equipment significantly helps to reduce accidents and financial losses.  
H3: Safety training significantly helps to reduce financial losses caused by accidents.   
H4: Safety promotion significantly helps to reduce financial losses caused by accidents. 
H5: Other safety investment significantly help to reduce financial losses caused by 
accidents.  
 
In addition, the research hypothesis aims to test different sample groups, such as a 
large or small contract sum. The details are discussed in Chapter 5. 
 
 
2.10 Summary of Chapter 
 
This chapter presents a comprehensive literature review regarding financial losses and 
safety investments in the construction industry. Losses in construction accidents are 
huge. The losses in construction accidents include direct and indirect losses and insured 
and uninsured losses. Financial loss is the loss suffered in construction accidents that 
include different parameters, such as (1) day loss and compensation, (2) loss related to 
injuries after work resumption, (3) medical services, (4) fines and legal expenses, (5) 
expense losses of other employees, (6) equipment or plant losses, (7) damaged materials 
or unfinished works, (8) idle machinery/equipment, and (9) other losses.  
 
Safety investments in the construction industry, whether voluntary or compulsory, help 
improve safety performance and reduce losses. Safety investments include (1) safety 
staffing, (2) safety equipment, (3) safety training, (4) safety promotion, and (5) others. 
 
In the present study, stakeholders in the construction industry were reviewed and 
examined especially in the Hong Kong market. Safety investments from government 
sectors, developers, and contractors were also investigated. Furthermore, financial 
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losses in the construction market, which are mainly bore by contractors, were 
investigated.  
 
Insurance premiums and compensation claims due to construction accidents were also 
reviewed. The information was extracted from open information through the desktop 
study. 
 
Benchmark figure was reviewed to provide an objective method to show the 
relationship and change of parameters. Cost-efficient zone concept was adopted to 
represent the ratio between financial losses and safety investments in each project. The 
cost-efficient zone provides a theoretical understanding on financial losses and safety 
investments. Meanwhile, the percentage of financial losses and safety investments was 
proposed to ignore the influence of inflation and deflation due to economic changes.  
 
A framework that includes empirical contributions from stakeholders was proposed. 
Analysis with supporting evidence is presented in the next chapters. The conclusion 
and recommendation are provided in the chapter 8.  
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Chapter 3: METHODOLOGY 
 
Research methodology is discussed in the following chapters. This chapter presents the 
research method, which has been applied in the study. Section 3.1 presents the research 
method. Section 3.2 discusses why the method suits the research purpose. Section 3.3 
discusses the data collection method. Section 3.4 focuses on the data analysis.   
 
3.1 Research Method 
 
Fellows and Liu (2008) provided a guideline and framework to design an appropriate 
research approach for the current research study. They introduced general procedures 
to establish and begin common quantitative and qualitative research approaches in 
construction-related research projects. They also provided ideas, such as how to start 
data collection and data analysis. They further stated that the aim of the research is to 
investigate observed phenomena, identify variables, and generate hypotheses for 
further research. A correlational study discovers or establishes the existence of a 
relationship between two or more aspects in a certain situation. Explanatory research 
clarifies why and how a relationship between two aspects of a situation or phenomenon 
exists.  
 
The phenomenon of this research is given below. No matter how many governments, 
developers, and contractors invest in safety, losses due to accidents cannot be ignored 
because accidents are generally unexpected. The relationship of the two components 
(safety investments and financial losses caused by accidents) was investigated and 
regressed as a correlated situation. Therefore, the elements of correlational components 
were first identified (independent variables). The research then attempted to find the 
correlation between safety investments and financial losses due to accidents, and a 
quantitative method was used. 
 
Walker (1995) presented a survey to investigate the time performance of construction 
projects. A sufficient sample size should be provided for statistical analysis. In his study, 
he examined 33 Australia-based construction projects through a statistical analysis. He 
mentioned that an adequate sample size is necessary to obtain reliable results. In 
addition, the research method of variable measurement should be consistent between 
the case studies and should be capable of being repeated using the same measurement 
technique.  
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Levin and Rubin (2014) indicated that a survey sample size greater than 30 is advised 
for analysis. The question can be answered by using the analysis of variance (ANOVA) 
statistical test. Walker (1995) presented his time-performance study using 33 project 
data.  
 
Walker (1995) conducted face-to-face interviews with respondents and suggested that 
the method can allow researchers to discuss the meaning of questions and answer 
enquiries from respondents. The method is efficient, but in Walker’s case, he took an 
average of 2.5 hours to complete an interview. His respondents have senior positions in 
construction projects and thus can provide a general idea and answer the questions 
properly. Chan and Chan (2004) agreed that a sufficient sample number is important in 
survey results. They conducted 43 interviews in their study.  
 
Structured interview including face-to-face or telephone interviews has been adopted 
in this research study. 
 
Kumar (2011) indicated that data collection through questionnaires is similar to face-
to-face interviews. The difference is that a questionnaire is a written list of questions 
and the respondents answer the questions by themselves.  
 
Feng (2011) conducted his questionnaire survey on 117 building contractors in 
Singapore. Although only 20% response rate was recorded, his analysis is acceptable. 
 
Interview and questionnaire survey methods are applied commonly in the field of 
construction management research. 
 
Regarding the number and size of sample for analysis, the detail will be discussed on 
section 3.2.3.1. 
 
3.2 Research Design 
 
Kumar (2011) introduced three main research designs, namely, experimental, quasi or 
semi-experimental and non-experimental study designs. Feng (2011) believed this kind 
of study cannot be defined as either experimental or quasi-experimental. He mentioned 
the project is influenced by several factors because construction projects are generally 
costly. Thus, conducting an experimental research study is not practical. No “control” 
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data were provided to reassign the results. Interactions between various parties are 
complex and difficult to model. Psychological factors, as well as environmental and 
behavioral factors regarding safety issues cannot be modeled in the laboratory. Hence, 
this research is neither experimental nor quasi-experimental.  
 
According to Kumar (2011), non-experimental research is difficult to manipulate and 
control because of the independent variables. Non-experimental research designs have 
five common types, namely, case studies, surveys, correlations or regressions, 
comparisons, and historical designs. The study correlated relative components and 
analyzed the relationship by means of a regression model when experimental “control” 
data are not involved. As the study aims to investigate the relationship between safety 
investments and financial losses due to accidents, this study is defined as a non-
experimental design study. 
 
In this study, 10 out of 109 projects have be extracted for independent validation data. 
The extracted 10 projects have been sorted according to contract sum in descending 
order, whereas the 10th, 20th, 30th, 40th, 50th, 60th, 70th, 80th, 90th and 100th project have 
been extracted.   
 
3.2.1 Research circumstances of the study  
 
Figure 13 (Appendix I) illustrated the flow of this research study where research 
methodology can reach the research objectives and answer the research questions: 
 
1. The research aim (Column 1) of this study is to develop a model and benchmark 
figure to quantify the relationship between financial loss and safety investment. 
 
2. The research question (Column 2) of this study is shown in Chapter 1.4: 
 What is the financial loss of a contractor in Hong Kong? 
 What is the amount value of safety investment from government 
departments, private sectors (developers), and contractors in the 
construction industry?  
 How is the compensation claim process be conducted in Hong Kong? 
 What is the relationship between safety investment and financial loss 
due to accidents? 
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 How can industry stakeholders be guided on improving construction 
safety based on the findings? 
  
3. The research objectives (Column 3) of this study are shown in Chapter 1.5: 
 Regarding the financial loss in research question, the author would 
investigate the factors which affect financial loss due to accidents. 
 Regarding the safety investment of contractors in research questions, the 
author would identify the relationship of safety investment between 
different projects based on previous records related to Hong Kong 
construction projects.   
 Regarding the safety investment of government departments and 
developers in research questions, the author would investigate the 
relationship among safety investment and number of accidents. 
 Regarding the compensation procedure in research question, the author 
would review the compensation procedure of construction accidents in 
Hong Kong. 
 Regarding the relationship between safety investment and financial loss 
of accidents in research question, the author would develop a model 
between safety investment and accident-related financial loss in Hong 
Kong.  
 Regarding how the industry stakeholders can be guided in improving 
construction safety in research questions, the author would introduce a 
framework to guide the participants on how to invest in safety in an 
effective way. 
 
4. The expected outcome (Column 4) of this study is presented as follows: 
 Understand the parameters in safety investment 
 Understand the parameters in financial losses caused by accidents 
 Understand the compensation procedures in Hong Kong 
 Introduce models regarding safety investments and financial losses  
 Develop a benchmark figure to represent the relationship between safety 
investments and financial losses and a framework system to guide 
industry participants on how to invest in safety in an effective manner 
 
5. The data collection method (Column 5) of this study is shown below: 
 
The data collection methods, including pilot study, literature review, desktop 
study, structured interview, and quantitative analysis, were utilized in this study. 
The details of the research methodology are discussed in Chapter 3. Data 
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analysis related to the content analysis, model analysis and validation interview 
are conducted and discussed in Chapters 4 and 5. A questionnaire survey to 
verify the exact safety activities in each aspect is introduced in Chapter 7. 
 
Pilot studies were first illustrated to seek the possibility of finding the 
relationship between safety investment and financial loss. Pilot studies 
including mind mapping, brainstorming and discussion with experienced 
participants and academic staff were employed. A research proposal was then 
prepared. Research questions, aim and objectives have been initiated in this 
stage. 
 
Literature review is crucial in seeking the idea and research gap between 
different research studies. A comprehensive literature review has been done to 
understand the parameters in safety investment and financial loss of accident. 
Questions for structured interview have been developed and complied in this 
stage. The questions for structured interview have been vetted and approved by 
the ethic committee, RMIT. 
 
A detail desktop study has been performed to study background information and 
archival data. Compensation amount from court judgment has been dig out for 
analysis. The court judgment is open to public and can be reach online.  
 
Structured interviews have been conducted to seek the real data of safety 
investment and financial loss from government departments, developers and 
contractors. Data round 10% of contract sum of the year is expected to be found. 
 
After model generation, data validation has been done to verify the model is 
realistic. 1st and 2nd batch of post validation interview and questionnaire survey 
have been conducted to seek the opinion from the industry and hence produce a 
framework to guide the industrial participant how to invest in safety effectively. 
 
6. The data analysis (Column 6) of this study is shown below: 
 
Data analysis, including content analysis, model analysis and verification, was 
applied in the study. Content analysis (Chapter 4) aims to summarize the 
findings of the structured interviews and desktop study. Model analysis is the 
quantitative analysis, which is conducted by Statistical Package for the Social 
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Sciences (SPSS), to find the best-fit model and explain the relationship between 
financial losses and safety investments. Meanwhile, projects with large/small 
contract sum were examined. The findings are shown in Chapter 5. A 
questionnaire survey was given out to verify the exact safety activities in each 
safety aspect. The validation of the model and validation interviews, including 
independent project tests and post-validation interviews (1st and 2nd batches), 
was applied in this study (Chapters 5 and 7).  
 
Analysis models were reviewed. SPSS version 24 was used for the statistical 
analysis. Sufficient sample (n ≥ 30) was suggested to prevent distortion of the 
results. Best-fit regression model was found by a trial-and-error method. The 
examination of the model was studied (correlation coefficient, adjusted R2, 
ANOVA, t-value, and variance inflation factor (VIF) value). 
 
A total of 10 independent cases were exempted from the samples for validation. 
Meanwhile, mean absolute percentage error (MAPE) method was applied. Post-
validation interview to verify the research findings was also suggested.  
 
7. The research outcomes (Column 7) of this study are shown below: 
Expected research outcomes include the (a) development of research aim and 
objectives, (b) identification of research gaps, (c) confirmation of research 
methodology after content analysis, and (d) summary of compensation 
procedure and suggestion from literature review. 
 
The research outcomes also derived from the (e) model development, (f) 
benchmark development (g) framework development and (h) conclusions and 
recommendations. 
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Figure 13: Framework of the research study (Appendix I)
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3.2.2 Type of investigation 
 
Several common types of research methods have been used for construction 
management, such as interviews, questionnaires, and archive records (Kumar R, 2011). 
The three types of research methods were applied in this study.  
 
Fellows and Liu (2008) introduced three types of interviews: unstructured, semi-
structured, and structured. For the unstructured interview, the interviewer introduces 
topics or questions briefly and then records the replies from the respondents. The 
questions may be designed as “open questions”; thus, the replies may not be consistent. 
This type provides freedom for the interviewees to expand their views and ideas without 
boundaries. The benefit of this method is that it generally results in a detailed 
investigation and the interviewee is able to reveal in-depth knowledge and 
understanding on the issues under discussion. For the structured interview, the 
questions are administered by a questionnaire. This form provides uniform information 
and standard replies; thus, less interview skills are needed. Semi-structured interviews 
are a combination or “mixture” of methods composed of the aspects of the two stated 
methods (Kumar 2011). 
 
Kumar (2011) and Fellows and Liu (2008) explained the concept of questionnaire 
survey in clear terms. The questionnaire is a written list of questions that the respondent 
is expected to answer one by one. The questionnaire may be sent to the respondents 
through a post/email/web or conducted personally by the researchers.  
 
Kumar (2011) explained that searching and studying of archival records provide useful 
data. The data were recorded in the past; by seeking previous data, comparisons and 
analyses can be made. Archival records may include census and statistical data, made 
available by government; service records, which show the number of clients served 
over a period; organizational records; and personal data. Yin (2014) further stated that 
archival records are important in providing extensive retrieval and quantitative analysis. 
 
Yin (2014) stated that no single source or method could provide a comprehensive 
solution in a research study. Fellows and Liu (2008) also agreed that a complementary 
and good study would use as many sources as possible. Fang (2011) applied a 
combination of methods, such as questionnaires, interviews, and archival records, in 
his study. A combination of methods was applied in this study to provide synergistic 
analysis and results. 
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3.2.3 Data Collection Method 
 
Structured interviews, questionnaire surveys, and archival records were used in this 
study. 
 
Fang (2011) suggested that to encourage potential respondents to participate in the 
questionnaire survey, some privacy suggestions are given: (1) the providers of data 
cannot be reached from the output of the research; (2) a clear explanation of the research, 
the purpose of work, and the type of information is required; and (3) the outcomes of 
the research will be shared with the data providers. 
 
The procedure of the data collection method is shown in Figure 14 and discussed below: 
 
The research method in this study begins with a comprehensive literature review and 
pre-interview with industrial experienced participants. The questionnaire and research 
objectives were submitted to the College Human Ethics Advisory Network of RMIT 
University for approval. The questionnaire survey was approved by the Ethics 
Committee of RMIT and was conducted from June to December 2013. 
 
Structured Interview:  
Through a comprehensive literature review, the author refined the questions and 
produced a questionnaire form for the structured interview. Questions for structured 
interview have been reviewed and referred from literature review. (Tang et al. 2004 and 
Feng 2003) conducted a questionnaire survey in Hong Kong in the late 1990s. They 
aim to investigate the safety investment from (I) government sectors and (II) contractors. 
(Whereas the legal expense is added in this study when comparing with Tang et al.2004). 
Safety investment and financial loss of contractor has been collected in project basis. 
The questions have been attached in Appendix III and IV respectively.  
 
The structured interview aims at four groups of people: (I) government sectors, (II) 
developers, (III) contractors, and (IV) community service groups (NGO). The first three 
groups ((I)–(III)) were interviewed to explore safety investments of government sectors, 
developers, and contractors and financial losses of contractors. The fourth group (IV) 
was interviewed to find out the claim procedure of accidents. 
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Regarding the claim procedure of accident, structured interviews have been conducted. 
The questions are referred by (HKSAR 2004a) and set by the author to investigate if 
the claiming process has rooms for improvement. The compensation procedure of 
accident has been reviewed.  
 
Responses and the details of respondents are discussed in Chapter 4. The interview with 
the fourth group regarding the claim procedure and findings is particularly discussed in 
Chapter 4.3. Structured interviews were conducted from June to December 2013, and 
useful information was collected for analysis. 
 
The claim procedure of accidents is an individual research objective, which has been 
answered by the structured interview. The details are discussed in Chapter 4.3 and were 
published in Ying et al. (2014). 
 
Data regarding the safety investment of government sectors, developers, and 
contractors were summed up for analysis. Meanwhile, the financial losses of contractors 
were collected for quantitative analysis. 
 
Validation of the regression model and validation interviews was conducted to make 
sure that the research findings are reasonable and practical. The findings of the survey 
study and regression model are provided in Chapter 7. Aside from the findings of the 
study, a framework of the safety investment was introduced to guide the participants on 
how to invest their resources effectively. Conclusion and recommendations are 
provided in Chapter 8. 
 
Verification include interviews and questionnaire survey to verify whether the 
regression analysis and findings are feasible or not. The 1st batch of post validation 
interview conducted to investigate whether the findings are reasonable and sensible. 
The interviewees are senior or top management staff in construction industry. The 2nd 
batch of post validation interview was conducted to investigate whether suggestions in 
safety investment is agreeable by safety participants. The interviewees are safety 
experts (safety manager, safety auditor, safety officer and safety supervisor). 
 
Questionnaire survey: 
A batch of questionnaire survey has been conducted to arouse the awareness of 
industrial participants towards relationship between safety investment and financial 
loss of accident. A questionnaire survey was conducted in a joint Continuing 
Professional Development (CPD) seminar between the Hong Kong Institute of 
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Construction Managers (HKICM) and Hong Kong Institute of Project Management 
(HKIPM) on May 31, 2018. 71 participants returned the questionnaire survey.  
 
The questions in the questionnaire survey were divided into four sections. The first 
section was about the basic information of the participants. The second part was about 
the view on how to reduce financial losses and improve safety performance through 
specific investment in safety equipment, safety training and safety promotion. The third 
part was about how to reduce financial loss and improve safety performance in some 
specific dangerous work activities in the construction industry (HKSAR, 2017), and the 
final part was the overall view of the participants regarding how to reduce and improve 
safety performance by safety investment. The answers of the first three sections were 
in a five-point Likert scale system, and the last section was based on an open-ended 
question. The questionnaire forms and answers are attached in the Appendix X. 
 
Archival data: 
Archival data such as accident number, ratio, number of construction worker, contract 
sum, compensation amount and insurance premium are all real and open data which 
can be reached on websites or available by request. The aforesaid data provide rational 
datum for initialled idea development, mind mapping, background, comparison and 
data analysis. 
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Figure 14: Procedure of data collection 
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3.2.3.1 Sampling size 
 
Fellows and Liu (2008) stated that a sufficient sample number is necessary to provide 
a practical means to ensure the data collection and processing components are 
representative and meaningful in keeping with the demands of the research objective. 
According to the Census and Statistics Department of the Hong Kong Special 
Administrative Region (2013), the total construction output from the April 1, 2007 to 
the March 31, 2012 increased gradually. The study is representative if it can record 
approximately 10% of the construction outputs in five consecutive years. Tang et al. 
(2003), Tang et al. (2004), Tang et al. (2007), and Nadeem et al. (2009) recorded 
approximately 9%–10% of the construction outputs from 1999–2007.  
 
 
Total Construction Output from Apr2007- Mar2012 
Year Total construction Output 
Apr07 – Mar08 HK$92,866,000,000 
Apr08 –Mar09 HK$99,599,000,000 
Apr09 – Mar10 HK$100,944,000,000 
Apr10 – Mar11 HK$111,274,000,000 
Apr11 – Mar12 HK$128,535,000,000 
(Source: C&SD, 2013) 
 
The greater the sample number, the more accurate the drawing of the regression model. 
In Feng’s (2011) research, 39 out of 234 contractor companies (16.67%) were used to 
determine the safety performance of building projects in Singapore. This process is 
meaningless in providing the number of sampled projects because the contract sum is 
likely to vary between projects. Thus, the use of the percentage of the contract sum of 
the total construction output as a reference is feasible. The study summarized 8.86% 
(approximately 10%) of the construction projects from April 1, 2007 to March 31, 2012. 
These data are good representation of the overall construction market. A total of 109 
construction projects and 879 accident cases were recorded from structured interviews 
conducted from June to December 2013 in the Hong Kong construction market. The 
findings are presented in Chapter 4. 
 
Levin (1987) suggested a sample size greater than 30 is appropriate for a statistical 
analysis. The sample size should be greater than 30 in statistical analysis for a normal 
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distribution and to prevent distortion of the results. Walker (1995) applied 33 cases for 
his Australia-based study. He applied the ANOVA for his construction time-
performance model. Chan and Chan (2004) used 56 samples to develop their 
construction time-performance model. Feng (2011) applied 47 samples to develop his 
regression model for safety performance analysis. 
 
 
3.2.3.2 Structured Interviews with respondents from contractor companies 
 
Three batch interview surveys were conducted to seek (i) the safety investments of 
government departments/developers, (ii) safety investment and accident outputs from 
contractors, and (iii) accident information from community service groups. 
 
The data of contractors regarding safety investments and financial losses due to 
accidents, represented by variables A1–A5 and C1–C9 were collected through 
structured interviews. Before the interview, a key contact person was first identified 
and recommended by the contractors. The target interviewees were safety officers, site 
agents, engineers, and project managers who are knowledgeable on the contract sums 
and safety issues of projects. The interviewer first contacted the interviewees about 
their willingness to participate in the interview, and then a set of questions were sent to 
let them before the face-to-face interviews were conducted (Appendices III and IV). 
The replies are still valid even if some interviewees cannot arrange a face-to-face 
interview but simply reply by means of a telephone interview. In general, the interview 
took 10–15 minutes depending on the number of accidents that had occurred in the 
projects under discussion and the availability of the project information. During the 
interview, the interviewer went through the questions and the interviewees replied to 
the questions one by one. Due to the privacy policy and ethics approval requirement, 
the company and the particular projects need not be disclosed and audit was assured 
that the data were utilized for this research only. 
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3.2.3.3 Structured Interviews with respondents from Government departments/ 
Developers 
 
Data regarding safety investment of government sectors, represented by variables B1–
B4, were obtained through structured interviews. Before the survey, the name of the 
contact person, telephone number, and postal address were identified on the website. 
The questionnaire (Appendix III) together with the name card of the researcher and a 
cover letter were then posted to the government department on June 2013. A follow-up 
call was made to confirm whether the departments had received the mail and 
encouragement was given for a quick response. Invitation letters/questionnaires were 
sent to 22 government/non-government departments in June 2013. By the end of 
December 2013, replies from 18 government/non-government departments were 
received and useful information was collected. Some respondents replied that no 
information could be provided. Some replied that their department did not have 
information regarding safety investment in the construction industry. A total of 10 valid 
replies were analyzed. The results of the findings are presented in Chapter 4.  
 
The safety investment of private developers was evaluated through structured 
interviews. The target interviewees were project managers/directors or personnel who 
were knowledgeable about the safety investment of their companies. A questionnaire 
(Appendix III) was sent to them, and a face-to-face interview or telephone interview 
was conducted to enable safety investment of private developers. Structured interviews 
were conducted to investigate the safety investment of the main developers (10 main 
local developers were selected). The 10 main local developers are responsible for the 
>80% of construction projects in Hong Kong during the same period (Centaline Group, 
2008). The data are presented in Chapter 4. 
 
 
3.2.3.4 Desktop studies of archival records 
 
Ying et al. (2013) introduced (I) Insurance premiums and construction market values, 
and the updated values are presented in Chapter 4. The gross premiums in the 
construction industry were used in calculating the overall safety investment in the Hong 
Kong construction market. The information was acquired from the Office of the 
Commissioner of Insurance, Hong Kong.  
 
(II) Contractors in Hong Kong must have work and third party insurance (HKSAR 
1999). The financial state of workers is protected by insurance schemes. In cases of an 
accident or injury, either the insurance company pays the claims or the contractors pay 
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the victims directly without going through the process of the insurance claim. Therefore, 
either the insurance companies or the contractors themselves pay the payment claims. 
The information was collected from the legal reference system, Hong Kong (HKSAR 
2018). 
 
(III) Court Judgment Statements 
 
Construction accident claims can be classified into the following cases: 
(1) ECC, which is the straight-line case in which the judge calculates the 
compensation payment according to Sections 9, 10, and 10A of Chapter 282 of 
Hong Kong Ordinances.  
(2) If the employees apply for further calculation of claims because of the 
negligence of the employer or more competitive cases, then the cases may escalate 
as a DCPI case, which is heard at the district court.  
(3) For appeal cases or some competitive cases, the cases may become a HCPI case, 
which will be heard at the high court.  
 
A total of 109 projects were recorded as regards structured interviews between the 
contractors. A total of 879 accident cases were recorded. The findings are presented in 
Chapter 4. 
 
3.2.4 Ethical considerations in research study 
 
Kumar (2011) was concerned with the code of ethics as regards the research study. He 
indicated that several ethical issues should be considered, including data collection and 
seeking consent from authorities. He was also concerned with the possibility of causing 
harm to participants and maintenance of confidentiality. 
 
According to the ethical policy of RMIT, the College of Science, Engineering and 
Health CHEAN of RMIT University should approve the research questionnaires or 
interview questions.  
 
An “ethics checklist for research projects involving people, their data, or issues” was 
used to assess the level of risk and identify the ethical issues associated with the surveys 
or questionnaires in a research study. The description of the research, as well as the 
scopes and objectives, research significance, rationale for the research, research 
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methods, data collection methods, and timelines, should be submitted to the Ethics 
Committee of the College of Science, Engineering and Health CHEAN of RMIT 
University for approval before conducting the research study. 
 
Safety investment and expenses are sometimes associated with the commercial strategy 
that asserts that companies may not/will not provide the true data. Therefore, 
company’s names are confidential and the data collection should be used solely for 
research. Accident cases involving names and details of victims are kept very private. 
The names of victims are not necessary information as regards a structured interview 
and data collection. The salary of accident victims, trades, day loss, and quantity of 
hospitalization are only collected for analysis. In this study, CHEAN of RMIT approved 
the structured interview questions.  
 
Compensation amounts involving monetary value are a matter of personal privacy. The 
record was collected from judgment statements, which are open to the public. 
 
3.2.5 Time horizon and data storage 
 
According to the approved research time horizon by CHEAN of RMIT, the data 
collection part of the study was approved for a period of seven months from May to 
December 2013. Data collection part conducted from June to December 2013. 
 
The collected data were stored in a manageable security system, and data integrity was 
backed up on a regular basis.  
 
 
3.3 Data analysis and analysis methods 
 
For easy comparison between the previous data and latest research findings, structured 
interviews were applied to investigate construction safety investment of the government 
and developers and the construction safety investment and accident output of 
contractors. Three batches of structured surveys (contractors, government departments, 
and developers) were completed and collected from June to December 2013. 
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A comprehensive desktop study regarding court judgment and contractor insurance 
premium was conducted to find the value of accident claims and the respective 
construction insurance premiums for further analysis. 
 
The survey findings, including profile of respondents, summary of safety investment, 
and summary of financial loss, were collected based on information from contractors, 
desktop studies of court judgment statement, and summary of insurance premiums and 
claims. The summary is presented in Chapter 4. 
 
Sen and Srivastava (1990) suggested that regression analysis could be used to 
investigate and model the relationship between variables because more than two 
variables were utilized. The analysis of the regression model is discussed in Chapter 5.  
 
According to the literature review in Chapter 2, the amount of financial loss caused by 
accidents included compensation and day loss, loss from injured persons (after 
resuming work), medical service, fines and legal expenses, expense loss of other 
employees, equipment or plant loss, damaged materials or finished works, idle 
machinery/equipment, and other loss items. Quantitative analysis was used to find the 
correlation of dependent and independent variables. The computer software SPSS 
version 24 was used.  
 
Financial loss is improved by safety investment. Furthermore, independent variables 
include safety investment regarding safety personnel, equipment, training, promotion, 
and others. Quantitative analysis was applied to find the relationship between financial 
loss and safety investment, and regression model was generated. The correlation, 
linearity, multi-collinearity, normality, and combined effect between financial losses 
and safety investments were investigated. The expression of model development is 
presented as 
Y = β1x1 +β2x2 + β3x3 + β4x4 +…..+ α, 
where Y is the financial loss of each project, (dependent variable) based on actual survey 
data. β1, β2, β3, β4… are estimated regression coefficients; α is a constant, which is 
generated by the analysis program SPSS. Stepwise method was used to select variables 
for the model. The predictive power of the model was judged through adjusted R2, 
which is a better estimated of the model’s goodness of fit than the coefficient of 
determination (R2). Sufficient trial and error was applied to find the best-fit model to 
explain the relationship between financial losses (dependent variable) and safety 
investments (independent variables). Meanwhile, the correlation between independent 
variables, F value, ANOVA, and VIF are important indices to examine whether the 
model is acceptable or not. Details are discussed further in Chapter 5. 
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Walker (1995), Lingard and Rowlinson (1997), and Chan and Chan (2004) gathered 
information from research questionnaires and incorporated them into a multiple 
regression model for analysis to produce a construction time-performance index. They 
applied ANOVA analysis for the best fit of multiple regression analysis. 
 
Ling et al. (2008) applied multiple linear regression models for predicting performance 
of project management practices in China. They used the model for the preliminary 
assessment of the possibility of project success and prediction based on the types of 
project management practice. They found that the model could be used to predict owner 
satisfaction, profit margin, cost, and quality performance of a project. 
 
Feng (2011) conducted face-to-face interviews in his Singapore-based study to 
investigate how safety investment influences the safety performance in the construction 
industry. He also examined the correlations between parameters and ANOVA result in 
his study.  
 
 
3.4 Validation of data 
 
Validation of data is necessary to ensure that the findings are accurate and meaningful. 
Kumar (2014) suggested three methods to validate data, including face and content, 
concurrent and predictive, and construct validity. Face and content validity tests 
whether a logical link exists between each question and how well the questions cover 
the topic. Concurrent and predictive validity measures how well the model is; compared 
with the second assessment, construct validity verifies the variance between the models. 
Fellows and Liu (1997) also introduced different valid methods to test the data, 
including construct, internal, statistical inference, and external validity. Post-validation 
study and samples were used to test the regression model. Five validation interviews 
were conducted to find and assess the comments of the senior management, which are 
presented in Chapter 6. 
 
Ling et al. (2008) used mean percentage error (MPE), where ƩPE/n and MAPE present 
the validation results.  
 
Chan and Chan (2004) suggested that the application of the MAPE method but not the 
MPE method is enough. 
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3.5 Framework development  
 
After the regression model was generated, a negative correlation was found between 
financial losses to key parameter of safety investment, such as safety equipment, safety 
training, and safety promotion. This finding means that safety investment can really 
help reduce financial losses. A list of the safety investment items of safety equipment, 
safety training, and safety promotion was introduced based on F&IU Chapter 59 
(HKSAR 2004a) and the manual of SMS in Hong Kong (HKSAR 2012a). The list of 
safety investment includes the exact safety activities, which can be applied in different 
safety aspects, such as safety equipment, safety training, and safety promotion. A 
questionnaire survey was conducted to ask the participants on the necessity of those 
items in safety investment. By summarizing the questionnaire result, a framework was 
introduced to guide the industry on how to invest in safety in different project stage. 
Before the establishment of the framework, two sets of post-structured interview were 
conducted to ask the view of industrial participants.  
 
 
3.5.1 Post validation 
 
Two sets of structured interview were conducted to seek the view of industrial 
participants regarding the view of safety interviews. The interviewees of the first set of 
structured interview are senior management in companies. The interviewees of the 
second set of interview are safety participants (safety managers and safety officers). 
The aim of the post validation is to seek the view of interviewees about their view in 
safety investment. The set of questionnaire and response answers are attached in 
Appendices V and XI, respectively. 
 
The aim of the validation interview is to provide a rational support of suggested items 
of safety aspect from industrial participants.  
 
3.5.2 Questionnaire survey 
 
Aside from the results of the regression analysis, a set of questionnaires was introduced 
to seek the view of industrial participants on how to properly and effectively invest in 
safety. A set of question was referred from the practical manual of site inspection and 
SMS (HKSAR 2004a and HKSAR 2012). The aim of the questionnaire survey is to 
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draw a rational list to introduce how contractors can invest in safety aspects (safety 
equipment, safety training, and safety promotion). The set of questionnaire and 
response answer are attached in Appendix X. 
 
3.5.3 Framework of safety investment 
 
A framework was introduced to guide the industrial participants on how to invest in 
safety aspect to reduce financial losses in different project stage. The framework was 
presented in a flowchart format, which is much easier for industrial participants to 
follow and use as a checklist or guideline. The framework is attached in Appendix 
XIII. 
 
 
3.6 Summary of the Chapter 
 
Research methodology and research design have been discussed in this chapter. Safety 
investments by contractors, government sectors, and developers were investigated. 
Meanwhile, financial losses of contractors are essential for this study. Structured 
interviews with government sectors, developers, and contractors as data collection 
method has been used for the research study. The questions of the structured interview 
were used to investigate the safety investments and financial losses, which have been 
approved by CHEAN of RMIT, and are attached in Appendices III and IV for reference. 
A sufficient sample size was collected, and adequate archival records, for example, 
judgment statements from the court, were reviewed for analysis. 
 
Figure 14 provides the research methodology in a flowchart format for the study. Data 
analysis and regression model were conducted after the data collection. Regression 
model generated from the SPSS was used to find the best-fit model to represent the 
relationship between financial loss and safety investment. The regression model 
explains which parameter significantly affects financial losses.  
 
Post-validation interviews were conducted to ask the viewpoints of industrial 
participants as a reference of the findings in the regression model. A questionnaire 
survey was then conducted to verify if the proposed practical items are sufficient or not. 
A proposed framework was then introduced to guide the industrial participants on how 
to invest in safety aspect to reduce financial losses caused by accidents.  
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Chapter 4: FINDINGS AND ANALYSIS 
 
This chapter summarizes the findings and results obtained from the structured 
interviews. The findings are important for the further analysis and establishment of a 
regression model. The findings are represented in tabular form and figures for easy 
perusal. Raw data are stored separately for reference. Sections 4.1, 4.2, and 4.3 present 
the findings from the structured interviews with government departments and 
developers, contractors, and nongovernmental organizations (NGOs or community 
service groups), respectively. Section 4.4 presents the findings from the desk study of 
court judgment statements. Section 4.5 presents the findings on insurance premiums. 
Section 4.6 provides a summary of all the findings. 
 
4.1 Structured interviews with respondents from the Government Departments and 
Developers 
 
Invitation letters with questionnaires were sent to 22 government departments and 
NGOs in June 2013. A total of 18 replies were received. Among those who replied, 4 
replied with “No relevant information” and “No such record,” including the Labour 
Department, Student Financial Assistant Agency, Fire Services Department, and 
Electrical and Mechanical Services Department. The Buildings Department and 
Occupational Safety and Health Council both replied, “The department does not have 
such particular information.” No relevant reply can be drawn from the Architect 
Services Department and the Hong Kong Housing Society. As the data provided on 
their website and annual report are irrelevant to the topic of construction safety 
investment, their replies were filed as invalid. A total of 10 valid replies were received. 
In accordance with the ethical guidelines of the College of Human Ethics Advisory 
Network of RMIT University and the privacy policy, the respondents’ names and 
information are not disclosed in this paper.  
  
 
4.1.1 Profile of respondents 
 
The respondents of the questionnaire surveys and interviews are professional staff of 
the departments. They are at the management level of their respective departments. The 
respondents have rich experience in the construction field. As mentioned, 10 valid 
replies were received. Among the respondents, two (information officers) were 
assigned by their departments; their educational level is unknown. The educational 
levels of seven respondents are known, whereas one did not answer the question 
regarding educational level. Among the seven respondents whose educational levels are 
124 
 
known, 5 are at the professional level, 1 is a degree holder, and 1 did not have a degree. 
Among the respondents, 5 have more than 15 years of experience in the construction 
field, and 2 had 10 to 15 years’ experience; however, 3 respondents did not answer the 
question regarding their work experience.   
 
4.1.2 Safety investment 
Eighteen replies were received from government departments and NGOs. However, 
only 10 replies were valid for analysis. Table 15 shows the replies of the different 
departments.   
 
No. Government 
Department/ 
Non – Government 
Department 
Reply No. Government 
Department/ 
Non- Government 
Department 
Reply 
1 Architect Services 
Department 
 12 Vocational Training 
Council 

2 Buildings Department  13 MTRC Corporation 
3 Civil Engineering & 
Development Department
 14 Fire Services Department 
4 Highways Department  15 Electrical & Mechanical Services Department 

5 Drainage Services 
Department 
 16 Hong Kong & China Gas 
Company Limited 
X 
6 Water Supplies 
Department 
 17 Hong Kong Housing 
Authority 

7 
Labour Department 
 18 Industrial Centre, The 
Hong Kong Polytechnic 
University 
X 
8 Occupational Safety & 
Health Council 
 19 Hong Kong Electric 
Company Limited 
X 
9 Construction Industry 
Council 
 20 Hong Kong Housing 
Society 

10 Student Financial 
Assistance Agency 
 21 Urban Renewal 
Authority 
X 
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11 CLP Power Hong Kong  22 Hong Kong International airport 

Table 15: Summary of replies from Government/ Non- Government Department 
regarding the safety investment in their department 
 
The government departments based safety investments mainly on the salaries of 
professional and technical employees, variable (B1). The questions on the promotion 
expenses (B2), total operating expenses (B3), other expenses related to construction 
safety (B4) in the structured interview are provided in Appendix III. 
 
Department Apr07 - Mar08 Apr08 -Mar09 Apr09 - Mar10 Apr10 - Mar11 Apr11 - Mar12
A 5,492,640 5,492,640 5,836,560 6,208,260 6,395,160 
B 27,060,341 31,743,409 34,974,920 34,198,977 34,760,250 
C 3,939,247 4,179,907 4,006,829 4,062,899 4,347,029 
D 2,074,045 2,157,091 2,113,114 2,078,273 2,244,977 
E 8,766,750 8,766,750 8,766,750 8,766,750 8,766,750 
F 10,556,591 10,576,364 10,590,682 13,019,318 13,156,364 
G 540,000 5,580,000 576,000 600,000 636,000 
H 10,228,000 10,516,000 10,804,000 11,188,000 11,584,000 
I 1,816,920 1,922,580 1,868,760 1,889,040 2,015,760 
J 487,727 515,682 497,500 522,727 522,727 
Total: HK$70,962,262 HK$81,450,423 HK$80,035,115 HK$82,534,245 HK$84,429,017
Table 16a: Total Safety investment made by Government departments from April 
2007- March 2012 
 
The safety investment of each government department and developer is kept 
confidential, whereas their total safety investments, known from the valid structured 
interviews, are shown in Table 16a and Table 16b, respectively. The safety investment 
of government departments has increased gradually since the 2007–2008 financial year 
(from April 1 to March 31 of the following year) except in 2009. The safety investment, 
which was based mainly on the salary output of the staff, decreased slightly in 2009 
because of the financial crisis of 2007–2008. However, in general, the number of staff 
and the amount of safety investment have been stable and exhibited minimal difference. 
The slight increase in safety investment was funded by the increase in staffing salary. 
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4.1.2.1 Safety investment by Developers 
 
Structured interviews to investigate the safety investment of the main developers were 
also conducted. A total of 10 major local developers were selected. These local 
developers are responsible for >80% of the construction projects in Hong Kong in the 
same period (Centaline Group, 2008). 
 
The 10 major local developers included SHK Properties, Cheung Kong (Holdings), 
Swire Properties, HKR International, New World Group, Nan Fung Group, Sino Group, 
Hang Lung Properties, Henderson Land Development Group and Wheelock Group. 
Table 16b shows the total safety investments of these developers from April 2007 to 
March 2012.  
 
The procedure for the structured interviews to collect data on the safety investments of 
the 10 major local developers is similar to that for the structured interviews with 
government departments. The researcher first contacted the company representatives 
and sent the questionnaire to seek their agreement to participate in the interview. The 
researcher then conducted a face-to-face interview.  
 
The staffing number (B1a), number of hours spent by every person in handling 
construction safety issues (B1b), average hourly salary (B1c), main safety investment 
promotion expenses (B2), total operating expenses (B3) and other expenses related to 
construction safety (B4) were asked. 
 
In accordance with the privacy policy on the collection of information and the approval 
requirement of CHEAN, RMIT, only the total safety investments of the 10 major local 
developers are presented in Table 16b. This investment was spent on safety research. 
Questions in the structured interview are provided in Appendix III and the questionnaire 
results are presented in Appendix IX. 
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Developer 2007-08 2008-09 2009-10 2010-11 2011-12 
K $ 18,240,000 $ 18,240,000 $ 18,240,000 $ 18,240,000 $ 23,340,000
L $ 633,580 $ 1,077,443 $ 672,443 $ 795,682 $ 795,682 
M $ 3,088,423 $ 3,088,423 $ 3,088,423 $ 4,087,713 $ 4,359,375 
N $ 17,538,068 $ 17,538,068 $ 17,538,068 $ 17,538,068 $ 17,538,068
O $ 10,009,773 $ 10,009,773 $ 10,009,773 $ 10,009,773 $ 10,009,773
P $ 2,590,909 $ 2,590,909 $ 2,590,909 $ 2,590,909 $ 2,590,909 
Q $ 12,144,886 $ 12,144,886 $ 12,144,886 $ 12,144,886 $ 12,144,886
R $ 2,324,148 $ 2,504,403 $ 2,504,403 $ 3,145,142 $ 2,963,608 
S 0 0 0 0 0 
T $ 2,091,307 $ 2,091,307 $ 2,091,307 $ 2,091,307 $ 2,091,307 
Total (HK 
dollars) $ 34,707,741 $ 34,887,996 $ 34,926,859 $ 36,282,101 $ 36,365,837
Table 16b: Safety investment of 10 main local developers from April 2007 – 
March 2012 (Source: Ying et.al, 2015) 
 
The ten major local developers have steady safety investment, which increased 
principally due to the increase in staffing salary. The amount of safety investment of 
the local developers was only half of the safety investment of the government 
departments. This finding is understandable because the goal of developers (private 
companies) is to make a profit while still demonstrating social responsibility. 
 
Developer S from Table 16b replied that they do not provide safety investment at all 
since they apply Construction Management (CM) method for their project delivery 
whereas the CM responsible to manage all the administrative and statutory arrangement 
and procedure for their development. They replied that they do not provide resources 
for staffing, training, equipment, promotion and others in-house but solely provided by 
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the CM. The CM charged a management fee which did not break it down into specific 
safety item that why “zero input” in safety has been marked for Developer S.  
 
4.2 Structured interview with respondents from contractors 
 
A total of 38 contractor respondents provided valuable information on financial loss 
due to accidents and safety investment. With regard to their educational and work 
experience, 28 respondents hold a degree and 10 hold associate degrees; 9, 17, 10 and 
2 had more than 15, 10–15, 5–10 and less than 5 years of experience in the construction 
field, respectively. 
 
The 38 respondents hold different posts, including safety officer, site engineer, project 
coordinator, site agent and project manager, in their respective companies. The specific 
project titles and company names of the respondents are restricted under the 
requirements for ethics approval. From the information provided by the respondents, 
109 construction projects were recorded. The structured interviews were conducted 
face to face. The researcher sent the questionnaire to the interviewee and requested their 
agreement to conduct the interview. Once the interview invitation was accepted, the 
researcher contacted the respondents and conducted a face-to-face interview. Each 
interview was completed within 30 minutes.  
 
The interviews were conducted from June 2013 to December 2013. Written records 
have been stored and the questionnaire is presented in Appendices III and IV. 
 
 
4.2.1 Safety investment from contractors 
 
Between April 1, 2007 and March 31, 2012, the contractors had 109 construction 
projects, which were successfully recorded. The contract sum, contract period, number 
of accidents and fatal cases, safety equipment, safety training, safety promotion and 
other safety-related costs were recorded. The number of safety-related staff members 
on site or at the headquarters and their salaries were also recorded.  
 
The safety investment of contractors was estimated and divided into the total safety 
investment and monetary expenses per month. The monetary expense per month was 
subdivided equally according to the project period. For example, if the total safety 
investment of the project is 1 million and the contract period is 10 months, then the 
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monetary expenses are subdivided equally into HK$ 100,000 per month instead of S-
cure (Tang et al. 2003, 2004, 2007, Nadeem et al. 2009). The total contract sum of these 
109 construction projects is shown in Table 7.  
 
Counting the project number, as a reference is meaningless because the projects have 
different contract sums. Taking into account the percentages of the contract sums is 
more reasonable. In this study, about 8%–10% of the contract sum from the total 
construction project in that period was recorded. The percentage ratio of the contract 
sum of the project is reliable according to previous studies (Tang et al. 2003, 2004, 
2007, Nadeem et al. 2009). The relationship between safety investment and financial 
loss was inferred from the 109 sample projects. The details are discussed in Chapter 5. 
 
A total of 38 constructions experts were invited to the interview. All interviewees hold 
at least a higher education diploma and have at least five years of work experience in 
the construction industry. Figure 15a presents the qualifications of the respondents. As 
shown, 28 out of 38 (~75%) hold a degree and 10 out of 38 received a higher education 
diploma. Figure 15b presents the experience of the respondent in construction field: 9 
(23%) respondents had worked in the construction industry for more than 15 years, 17 
(44%) respondents had 10 to 15 years of work experience and 10 (26%) had 5 to 10 
years’ experience. The figure shows that the respondents have sufficient qualifications 
and experience to answer the questionnaire.  
 
The respondents were at the middle and senior levels of their respective companies. 
Their positions included project manager, site agent, registered safety officer, engineer, 
foreman and site superintendent. Thus, they are in suitable positions and levels to 
answer the questions.  
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Figure 15a: Qualification of respondent (Contractor) 
 
 
 
Figure 15b: Experience of respondent in construction field (Contractor) 
 
 
 
The obtained information shows investment in safety is independent of safety 
performance and accident number because accidents tend to be unexpected and 
unpredictable.  
28
10
Qualification of respondent (Contractor)
Degree HD
2
10
17
9
Experience of respondent in constrcution field 
(Contractor)
<5 5‐10 10‐15 >15
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Safety investment included expenses for the staff to ensure construction safety and 
implement the accident prevention activities of the government or the contractors. The 
safety investment of contractors can be further divided into the safety input from the 
head office and on site. Here, five independent variables are used for model 
development. Safety investment is the summation of all the cost components given in 
Chapter 3.2.1. 
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4.2.2. Contractors financial Loss  
 
Accident information was recorded during the structured interview. The interviewees 
were required to provide such data as salary loss of victims and compensation (C1), 
which can be estimated on the basis of the number of days of absence and the salary of 
victim; the loss from the injured person after resuming work (C2); the hospitalization 
expenses (C3); the medical expenses (C4); the lost time of other employees (C5), which 
can be divided into the salaries of the site agent, engineer, foreman and others; 
equipment or plant loss (C6); damaged material or finished work (C7); idle 
machinery/equipment (C8); and other items (C9) (Tang et al. 2003, 2004, 2007, 
Nadeem et al. 2009). 
 
Safety investment is estimated using these parameters. A total of 879 accident cases 
were recorded. In the 109 construction projects, 3 fatal cases occurred during the five 
consecutive years from April 2007 to March 2012. The details of the 109 sample 
projects are showed in Appendix V and a summary of the accidents are shown in Table 
17.  
 
 Number of accident 
Total 
financial loss 
of project 
(HK$) 
% of 
financial 
loss to the 
project 
Financial loss 
per month 
(HK$) 
Financial 
loss per 
accident 
case (HK$)
Total safely 
investment per 
month (HK$) 
 
% Safety 
investment to 
the project 
Mean 8.60 222,370.1 0.076% 11,208.74 27,418 265,656.1 2.035% 
Table 17: summary of 109 sampled project extracted from Appendix V. 
 
The 109 projects included 43 civil projects, 52 building projects and 14 alteration and 
addition (A&A) projects. The project duration of the projects ranged from 15 months 
to 63 months. Different projects had different scope of work, difficulties and number 
of accidents.  
 
Figure 15c shows the distribution of the sample projects. The 43 (39%) civil projects 
included bridge, road and drainage, tunnel, marine and port, and highway construction 
projects. The 52 (48%) building projects included residential buildings, hospitals, 
hostels, commercial buildings and tower construction and demolition projects. The 14 
(13%) A&A projects constituted renovation and redevelopment projects. 
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Figure 15c: Distribution of project type in the survey sample 
 
 
For the sample projects, a safety officer and a safety supervisor were employed. The 
safety staff included the on-site staff and staff from the headquarters. The mean of the 
investment in safety staffing was about HK$ 197,556 per month. Equipment, safety 
training, safety promotion and other safety investment were recorded for nearly all 
projects. The means of the safety equipment, safety training, safety promotion and other 
safety investment are HK$ 22,213, HK$ 17,373, HK$ 10,636 and HK$ 11,868, 
respectively. 
  
Civil project:, 39%
Building project:, 
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A&A project:, 
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Project type
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Figure 16a: Number of accident from the survey samples (109 projects) 
 
Figure 16a shows the number of accidents from the survey sample. The mean and 
standard deviation of the number of accidents per project were 8.6 (rounded to nine 
cases) and 7.1, respectively. Some projects recorded zero accident (projects 11, 76 and 
115), whereas some projects recorded more than 20 accidents (projects 2, 15, 42, 46, 
65 and 116). The total financial loss and the financial loss per case of project 1 were 
HK$ 577,676 and HK $14,089, respectively, indicating project 1 is not the highest-
suffering project. The financial losses of the seven projects with high accident numbers 
are not considerably high; their financial loss per accident was less than the mean value 
of the sample projects (mean HK$: 27,418). Among the six projects with a high number 
of accidents, four were civil ones. However, no apparent pattern exists to identify which 
between civil projects, building projects, and A&A projects have more recorded 
accidents. 
 
Projects 5, 13, 27, 29, 92, 100 and 113 recorded relatively few accidents (less than 5 
cases) but suffered huge financial loss per case (higher than the mean HK$ 27,418). 
Project 5, which only had 1 accident case, suffered a high financial loss (i.e., HK$ 
199,206) in that case. Therefore, considering only the accident number and financial 
loss per case is insufficient. 
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Thus, the corresponding percentages of the financial losses of the projects were 
compared. According to the summary in Table 17, the mean percentage of the financial 
losses was 0.076%. The financial losses of 42 projects were greater than the mean value; 
10 of which had large contract sums and 32 of which had small contract sums). A high 
financial loss value was usually incurred for small-contract-sum projects. The number 
of building projects with a high financial loss per case is high (20 out of 42), indicating 
that building projects usually incur a high financial loss per accident case.  
 
The mean percentage of the safety investment of the sample projects was 2.035% of 
the contract sum, 2.23%, 1.76% and 2.51% for civil projects, building projects, and 
A&A projects, respectively. Projects with small contract sums were mostly A&A 
projects. The smaller the denominator of a project is, the higher the percentage of safety 
investment is. The percentage of safety investment for building projects was the lowest. 
Building projects, which are usually owned by private developers, exhibit safety 
performance that is lower than that of civil projects (Rowlison, 2003). Appendix V 
provides a summary of the safety investments of the sample projects. 
 
Figure 16b shows the financial losses per project of the survey sample. Projects 5, 101, 
104 and 114 recorded high financial losses per accident. These four projects only 
recorded less than three accidents. The smaller the denominator is, the higher the 
financial loss per accident is incurred. All four projects are outliers and their mean 
values are distant from the mean value.   
 
Three fatal cases were recorded in the survey study. Two of which were from building 
projects and one was from civil projects. The financial losses per case of these three 
projects are different. The fatal case in project 91 only resulted in a financial loss of 
HK$ 62,920.  
 
A project with a high accident number may not record a high financial loss. By contrast, 
a project with a low accident number may have a huge financial loss. The statistical 
analysis software SPSS was used to investigate the correlation between accident 
number and financial loss. The analysis and its results are discussed in Chapter 5. 
 
An accident recorded by a contractor may or may not be the same as the reported 
accident in the Labour Department. The Labour Department only counts the submitted 
Form 2 as a reported accident. Therefore, the information about the accident recorded 
by the contractor and that reported in the Labour Department may differ.  
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Figure 16b: Financial loss of survey samples  
 
Total safety investment per month of the sampled project has been shown in Figure 16c. 
Project 25, 29, 36, 76 and 115 recorded high investment per month in safety activities. 
Mean of the total safety investment per month of sample project is HK$265,656. The 
safety investment is mainly from the salary of staff personnel (safety officer, safety 
supervisor and administrative staff). Safety investment for these projects is significant 
higher than other project. Consistent safety investment in equipment, training and 
promotion has been recorded throughout sample project. It shows contractor usually 
invest resource in safety issue which not just safety personnel.  
 
One of the legislative requirements is that a full-time or part-time safety officer should 
be provided for a project (F&IU, 2003). The requirement for a full-time or part-time 
safety officer posits that a contractor with more than 100 employees in the construction 
site needs to employ a full-time safety officer. Furthermore, a contractor should employ 
a full-time or part-time safety supervisor when handling 20 or more workers. 
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Contractors usually employ safety personnel based on project difficulty and contract 
requirement. Sometimes, contractors employ more safety personnel than needed for a 
project, depending on the company culture (safety awareness) and site needs. For 
example, four full-time safety officers, ten safety supervisors and eight assistants were 
employed for a power supply project (project 36). 
 
 
Figure 16c: Total safety investment per month of the survey samples  
 
The percentage of the average safety investment of the sample projects was 2.03% 
(Figure 16d), which is similar to the average standard requirement in Hong Kong 
(Rowlinson 2003). The percentages of safety investment of projects 9, 11, 74 and 103 
(higher than 4% of the contract sum) were higher than average value due to the different 
scope of each project. Projects 9 and 74 are civil projects, whereas projects 11 and 103 
are A&A projects.  
 
Similar to the total safety investment per month, the percentage of safety investment 
depends on the scope and difficulty of the project. The high percentage of safety 
investment may be due to the low denominator of the fraction.  
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Figure 16d: % safety investment/ contract sum  
 
Figure 16e: % Financial loss/ contract sum 
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As mentioned, 879 accident cases were recorded in the sample projects. The mean 
financial loss per project and the mean financial loss per case were HK$ 225,034 and 
HK$ 26,537 respectively. The severity of the accident (i.e., the percentage of disability), 
the number of days confined in the hospital, the fines and the losses can be obtained 
from the details of each sample accident case (Appendix IX). 
 
The mean age and mean salary of a victim was 40 and ~HK$ 620. Of the 879 victims, 
342 were general workers (39%). Most of the victims were from the nontechnical trade. 
Most of them were daily-wage earners, as is the practice in the Hong Kong construction 
industry. The average number of loss days was 16.7 day (approximately up to 17 days) 
per accident. The salary loss due to the accident was HK$ 10,540 (17 days × HK$ 620 
= HK$ 10,540), which is nearly 40% of the mean financial loss 
(HK$ 10,540/HK$ 26,537 = 40%). Based on the indirect costs, such as medical 
expenses, fines, lost time of other employees, equipment or plant loss, damaged 
material, idle plant and other losses, the ratio of the indirect cost to the direct cost was 
2.5:1, which is similar to previous research findings. 
 
 
Expenses for medical services were low. In the sampled accident cases, a victim only 
stayed in the hospital for 0.6 (rounded to 1) day on average after the accident. Public 
hospitalization service depends on the severity of an accident and is unnecessary if the 
accident is not serious. The medical services and expenses were also low (average is 
HK$ 138) per case. This finding implies that the influence of construction accidents on 
medical services is small and is further examined with a regression model in Chapter 5.  
 
Fine and legal expenses were moderate. They averaged HK$ 4,426 per accident case. 
A labour officer from the Labour Department usually inspects the site after a reported 
accident. The officer usually issues a written warning, imposes a fine, or recommends 
prosecution for the insufficient safety performance of the contractor and as a reminder 
to improve. 
 
The time loss of other employees, equipment and plant loss, damaged material or 
finished work, idle machinery and equipment and other losses were also recorded from 
the sample accident cases. 
 
Indirect costs such as loss due to the cessation of work; prohibition of bidding 
submission due to poor performance; loss of morale; decrease in productivity; pain, 
suffering and loss of amenities (PLSA) (Tang, 2004); and prolonged process of civil 
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claim are excluded from financial loss. However, the corresponding value represents 
the monetary value of accident loss of the contractor. 
 
The sample accident numbers and the ratio samples/actual accidents were about 5%–
8% of the total accident number, according to the government (HKSAR, 2015). The 
sample safety output was summarized and the average financial loss was about 
HK$ 26,600 per case. The average financial loss per year was about HK$ 96 million 
HK$ 26,600 × 3621cases (average number of cases from 2002 to 2012) = HK$ 96 
million). The accident number sharply increased from 2011, possibly because the 
construction phase of the ten-mega infrastructure projects commenced during that 
period. 
 
The combined summary of the 109 sample projects and 879 sample accident cases are 
shown in Table 18. The table provides the sample data together with the official data 
extracted from the record of the Labour Department for ease of reference. The safety 
investment of each project was divided by the total period of the contract and recorded 
into five consecutive years. 
 
As shown in Table 19, the average loss of the other employees was only HK$ 228 per 
accident case (only 37% of the salary of the victim). The value was estimated using the 
formula used by Tang et al. (2004). The financial loss due to equipment loss, material 
loss and idle plant varies and depends on the nature of the accident. For example, if a 
worker injured from falling from a certain height, no equipment loss, material loss and 
idle plant may be involved 
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No Item description Apr07 - Mar08 Apr08 -Mar09 Apr09 - Mar10 Apr10 - Mar11 Apr11 - Mar12 
1 Total construction Output  HK$92,866,000,000 HK$99,599,000,000 HK$100,944,000,000 HK$111,274,000,000 HK$128,535,000,000 
2 Total contact sum of 109 projects HK$7,295,334,006 HK$9,494,238,763 HK$9,640,312,746 HK$11,105,089,504 HK$11,698,845,625 
3 % representing total construction Output 7.86% 9.52% 9.49% 9.94% 7.50% 
4 No of sampled accident 204 222 141 151 161 
5 Safety investment from 109 projects HK$61,500,580 HK$83,371,928 HK$82,758,803 HK$95,367,119 HK$94,454,218 
6 Financial loss of accident from 109 projects HK$5,474,587 HK$5,082,982 HK$3,744,860 HK$4,273,574 HK$5,671,353 
7 No of Accident (Official data ) 3042 3033 2755 2884 3112 
8 Accident rate per 1 000 Workers in Construction Industry (Official data) 60.6 61.4 54.6 52.1 49.7 
9 Ratio of sample/ actual accident no. 6.9% 8.3% 6.0% 5.3% 5.3% 
10 Actual Fatal no. (Official data) 19 20 19 9 23 
11 Fatality rate per 1 000 Workers in Construction Industry (Official data) 0.379 0.405 0.376 0.163 0.367 
12 Recorded sample fatal case 1 1 0 0 1 
 
Table 18: Comparison of 109 sampled projects & 879 accident cases to the government published data 
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 Victim age 
Salary of 
Victim 
(HK$) 
Day loss _ 
compensation 
(HK$) 
Loss from 
injured 
person 
(HK$) (after 
resuming 
work) 
Medical 
services & 
expense 
(HK$) 
Fine & legal 
expenses 
(HK$) 
Expenses 
loss of other 
employees 
(HK$) 
Equipment of 
plant loss 
(HK$) 
Damaged 
material or 
finished 
work 
(HK$) 
Idle 
machinery/ 
equipment 
(HK$) 
Other loss 
(HK$) 
Mean 39.7 616.7 10,804 1,138 138 4,426 228.7 2265.2 2565.18 3,988.8 6,263.6 
Table 19 shows the summary of 879 sampled accident extracted from Appendix IX. 
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4.3 Interview with Non-Government Department (Community Service Group) 
 
According to Everett and Thompson (1995), if a victim suffered from an injury, he/she 
can either accept the compensation offered by the employer or sue the employer for 
negligence. However, the fact is litigation is a costly and lengthy process.  
 
Structured interviews were conducted to obtain accident information from the 
community service groups. The aim of the interview was to study the compensation 
procedure for an injured worker, the compensation amount and the associated issues. A 
total of 14 structured interviews (Table 20) were conducted (Ying et al. 2014). The 
interviewees included registered social workers, lawyers, executive officers, service 
group organizers, the Community Service Union chairperson and the centre-in-charge 
of the service groups. 
 
Face-to-face interviews and telephone interviews were conducted from June 2013 to 
December 2013 to ask for suggestions and comments on how to improve the 
compensation and claim procedures in the construction industry.  
 
No. Name  Position Organization 
1 U Registered Social Worker Hong Kong Construction Industry Employees General Union 
2 V Organizer Hong Kong Construction Industry Employees General Union 
3 W Registered Social Worker Hong Kong Construction Industry Employees General Union 
4 X Chairman Hong Kong Construction Industry Employees General Union 
5 Y Vice Chairman Hong Kong Construction Industry Employees General Union 
6 ZZ Chairman/ Solicitor Employees' Safety, Training & Rehabilitation Services Limited 
7 AA Deputy Executive Officer Employees' Safety, Training & Rehabilitation Services Limited 
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8 AB Deputy Executive Officer Employees' Safety, Training & Rehabilitation Services Limited 
9 AC  Centre-in-charge 1 Step Association 
10 AD Organizer/ Registered Social Worker 1 Step Association 
11 AE Chairman Registered Minor Works contractor Signatory Association Ltd. 
12 AF Committee Registered Minor Works contractor Signatory Association Ltd. 
13 AG Project Manager Hong Kong Workers' Health Centre 
14 AI Chief Executive Association for the Rights of Industrial Accident Victims 
Table 20: Summary of Interviewee of Community Service Group 
 
A summary was made and published. Further study is recommended to improve the 
accident reporting system and claim procedure. According to Ying et al., (2014), as the 
compensation procedure is long and involves many tasks, a contractor often provide 
insufficient accident assessment information, especially regarding court fines. The 
estimation of the compensation claim provides an understanding of the real 
compensation amount. This estimation can be achieved by directly following the 
formula from the Employee’s Compensation Ordinance (HKSAR, 2012). An 
estimation of the amount of compensation is shown in Table 21: 
 
 
Age of deceased employee 
(Fatal cases) 
Amount of compensation 
Under 40 year old 84 Months’ earnings or HK$303,000 whichever is 
higher 
40 to 55 year old 60 months’ earnings or HK$303,000 whichever is 
higher 
56 year old or above 36 months’ earnings or HK$303,000 whichever is 
higher 
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Age of injured employee 
(Injuries cases) 
Amount of compensation 
Under 40 year old 96 Months’ earnings or HK$344,000 whichever is 
higher 
40 to 55 year old 72 months’ earnings or HK$344,000 whichever is 
higher 
56 year old or above 48 months’ earnings or HK$344,000 whichever is 
higher 
Table 21: Compensation in Fatal cases and injuries cases in Hong Kong 
 
Note: Monthly earnings are subject to a maximum of HK$ 21,500 for the calculation 
of compensation in fatal cases/permanent incapacity. (HKSAR 2012c) 
 
Apart from the compensation for fatal cases or permanent incapacity, an employee is 
entitled to receive periodic payments during the period of temporary incapacity (sick 
leave), which is up to 24 months. These periodic payments are calculated as follows: 
 
Monthly earnings at the time of the accident − monthly earnings after the accident  x 4/5  
   
If the employee’s temporary incapacity lasts more than 24 months, the victim may 
apply to the Court for an extension of his/her entitlement to these payments. The 
maximum extension period is 12 months. 
 
An employer is liable to pay the expenses for the medical treatment of the injured 
employees. The daily maximum inpatient treatment is HK$ 200, which is also the daily 
maximum outpatient treatment. 
 
In case of the salary of a 46-year-old carpenter whose daily wage is HK$ 500 and 
monthly working days are 26 and who suffers from a 5% permanent injury, the 
estimated compensation is an estimated monetary amount based both on the age of the 
victim and the percentage of disability, according to the Compensation Ordinance, 
Chapter 282:  
 
72 months × (HK$ 500 × 26) × 5% = HK$ 936,000 × 5% = HK$ 46,800 
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The amount of compensation can be estimated using this formula if the percentage of 
disability of the victim is known. However, the HSE (2015) believes that researchers 
should estimate the accident output even if such information is unknown. 
 
The estimated financial losses of the sample 879-accident cases for numerical analysis 
are shown in Table 22: 
 
 Apr07 - Mar08 
Apr08 - Mar 
09 
Apr09- Mar 
10 
Apr10 - Mar 
11 
Apr11 - Mar 
12 Total: 
Accident No: 204  222 141 151 161 879  
Day Loss: 3325 3106 2565 2672 2949 14617  
hospitalization 66 70 74  84 218 512  
Below 40 107  106 73 73 73 432  
40 - 56 97  112 67 76 85 437  
Over 56 0  4 1 2 3 10 
Financial loss HK$5,474,587 HK$5,082,982 HK$3,744,860 HK$4,273,574 HK$5,671,353 HK$24,100,220
Table 22: Breakdown of construction related injury case of 879 sample data from 
April 2007 to March 2012 
 
 
Table 22 provides a summary of the construction-related injury cases and compensation 
cases from the reported 879 accident cases. The table records the numbers of days off 
due to the construction accident and the numbers of hospitalization days during the 
reported period. The table also classifies the ages of the victims into three groups (below 
40, 40–56 and over 56) in accordance with the Compensation Ordinance in Hong Kong. 
According to the Ordinance, the amounts of compensation for the injury cases involving 
victims below 40, 40–56 and over 56 years are 96 months, 72 months and 48 months 
of earnings, respectively, or a total of HK$ 344,000, whichever is higher.  
 
Table 22 summarizes the financial losses. The financial losses, which comprise the 
summation of the day loss of the victim, loss after resuming work, medical services and 
expenses, fines and legal expenses, lost time of other employees, equipment or plant 
loss, damaged material, idle machinery and other losses, were recorded from the 
structured interviews.  
147 
 
 
A compensation case always lags behind the actual accident case. The examination of 
the percentage of disability takes considerable time, that is, at least half a year after the 
case. The accident case subsequently becomes an employee’s compensation case 
(ECC), for which the compensation amount is assessed. The financial loss was steady 
but increased sharply since 2011. This rise may be due to the boom in the construction 
industry in Hong Kong. Although the estimated compensation increased sharply, this 
parameter is unpredictable and difficult to estimate as its value depends on the age of 
the victim and the percentage of his/her disability. The amount can only be estimated 
to predict the amount by modelling. 
 
The researcher investigated the compensation procedure after an accident. Through the 
structured interviews with representatives from NGOs, the researcher gained an in-
depth understanding of the compensation procedure and extracted some 
recommendations regarding loopholes and suggestions for claims after a construction 
accident. An accident case reporting system and claim procedure were developed to be 
used for future construction accidents. Some suggestions were drawn (Ying et al., 2014). 
 
The following summarizes the loopholes and suggestions stated by experts from the 
NGOs: 
 
Loopholes: 
 
1. Employers are required to submit “Form 2” to report an injury; however, the 
employees cannot review the “Form 2” before submission. The victims are only 
notified when they receive a notification letter from the Labour Department. If 
the employer did not report the injury case, the victim needs to report it 
himself/herself. Consequently, the process is inevitably delayed. The employee 
is a passive participant in the application process. 
 
2. Deterrence against employer’s failure to give notice is low. The maximum fine 
is only HK$ 50,000. 
 
 
3. The accuracy of the calculation of earnings is arguable. For daily paid workers, 
a “month’s earnings” are defined as the monthly earnings for the month 
preceding the date of the accident or the average monthly earnings for the 
previous 12 months of employment. In Hong Kong, construction workers 
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usually work on a daily basis. If the number of working days in the preceding 
month is only 10 days, then the basic “month’s earnings” will be counted as 10 
times that of the daily wage; for example, if the daily wage is HK$ 1,000, the 
“month’s earnings” only total HK$ 10,000). To gain deserved compensation, 
the worker has to prove his/her average monthly earnings for the previous 12 
months. However, a worker who is working on a daily basis will have difficulty 
providing sufficient proof, as he/she may have worked for different employers 
in the past 12 months. 
 
4. Employees are entitled to receive a sick leave payment (4/5 × monthly salary). 
If the employer does not pay for the sick leave, a reminder from the Labour 
Department is sent to the employer; however, the duration of the process is long 
and the deterrent effect is low. 
 
5. The process of compensation assessment is lengthy. The victim receives the 
liability payment from the employer only while he/she has no income. In some 
circumstances, the employer will not pay the victim compensation until the 
completion of the ECC.  
 
6. The inpatient/outpatient amount is only HK$ 200 and the inpatient and 
outpatient treatment on the same day is HK$ 280 only. These amounts are low 
and the victim has to pay it himself/herself and can only be reimbursed 
afterwards. 
 
7. The compensation amount was set in 2010 and has not been adjusted with 
inflation. 
 
8. As mentioned, the “month’s earnings” as regards compensation are capped at a 
maximum of HK$ 21,500, which is lower than the salary of most construction 
workers (HKSAR, 2013). 
 
9. Furthermore, the judgment procedure is long.  
 
10. The maximum fine for the employer for failure to pay the compensation or 
surcharge is too low; thus, the deterrent effect is obviously limited.  
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Suggestions: 
 
1. Employees, themselves, should play a proactive role in injury application if they 
have injury accidents. 
 
2. Construction workers who are under the provision of F&IUO should receive 
greater compensation/protection than that originally prescribed in the 
Employees’ Compensation Ordinance as work in the construction industry 
involves high risk. 
 
3. Direct labour should provide comprehensive protection coverage to 
construction workers. 
 
4. As subletting systems (subcontractors also sublet their work to other 
subcontractors) are still common in Hong Kong, construction workers become 
less adequately protected under the Employee’s Compensation Ordinance. A 
comprehensive review of the subletting system is suggested. 
 
5. The maximum income and total net asset limit for application of legal aid 
support from the Legal Aid Department should be more relaxed. 
 
  
150 
 
4.4 Desktop studies of court judgment statements 
 
A comprehensive desk study was conducted to investigate court cases regarding 
construction accidents. Court judgment statements of ECCs and personal injury cases, 
as well as construction accidents and claims, were studied. Such a study was conducted 
to determine the compensation claim amounts from April 1, 2007to March 31, 2012. 
  
A research gap was subsequently highlighted in that previous scholars failed to consider 
the accident compensation amount as a financial loss. 
 
Construction accident claims can be classified into the following three cases: ECC, 
District Court personal injury (DCPI) case and High Court personal injury (HCPI) case. 
 
ECC is the straight-line case with the compensation payment calculated by the judge 
according to Sections 9, 10 and 10A of Cap. 282 of the Hong Kong Ordinances.  
 
If an employee applies for further claim calculation due to the negligence of his/her 
employer and if cases can be considered “competitive”, then the case may be nominated 
to and then heard in a District Court. Such a case is called as a DCPI.  
 
For appeal cases or some competitive cases, they may become HCPI cases, which are 
heard in the High Court. 
 
Table 23 presents 242 construction-related accident statements and their corresponding 
monetary compensation amounts. The construction accidents occurred in Hong Kong 
from April 1, 2007 to March 31, 2012. The judgment statements are open to the public 
for assessment through the website of the Hong Kong Judiciary 
(http://legalref.judiciary.gov.hk/lrs/common/ju/judgment.jsp). 
 
Each judgment statement was downloaded and studied. The judgment day, 
compensation case type and the compensation amount were recorded. The judgment 
day is usually at least one or two years after the accident or injury. The victim undergoes 
a lengthy prosecution procedure and the judge decides on the costs related to the 
compensation case. The judgment statements recorded illustrate that the financial 
payment by the contractor and insurance company ensued long after the accident or 
injury had occurred. 
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 Apr07 - Mar 08 Apr08 - Mar09 Apr09 - Mar10 Apr10 - Mar11 Apr11-Mar12
Employee’s 
Compensation 
Case (ECC) 
24 18 25 25 16 
Compensation HK$9,167,827 HK$8,439,778 HK$7,427,438 HK$8,239,139 HK$2,697,132
District Court 
Personal 
Injury Case 
(DCPI) 
7 14 9 15 5 
Compensation HK$3,197,572 HK$6,699,591 HK$3,702,713 HK$4,607,805 HK$1,233,857
High Court 
Personal 
Injury Case 
(HCPI) 
15 28 14 20 7 
Compensation HK$16,531,720 HK$45,099,570 HK$14,035,470 HK$29,126,018 HK$8,363,553
Total HK$28,897,119 HK$60,238,939 HK$25,165,621 HK$41,972,962 HK$12,294,542
Table 23: Compensation amount from judgment statements of construction accidents 
in Hong Kong (US$1 = HK$7.78) (Source: Legal reference system, Hong Kong) 
http://legalref.judiciary.gov.hk/lrs/common/ju/judgment.jsp) 
 
 
4.5 Insurance premiums 
 
Everett and Thompson (1995) discussed how the premiums of workers’ compensation 
insurance (WCI) are calculated in the construction industry. They mentioned that the 
insurance premium is based on the manual rate × payroll × experience modification 
rating (EMR). The manual rate is based on the frequency of loss by statistical prediction. 
The payroll is the employer’s straight-time direct labour costs. EMR is used to predict 
the future losses based on experience. They concluded that if employers understand the 
mechanism of the WCI premium calculation, the employers would be willing to pay 
more incentives to improve safety instead of paying the increased amount of insurance 
premiums. 
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Jaselskis et al. (1996) examined EMR for the safety performance of a construction 
project and provided significant information to determine insurance premium. They 
investigated how the following factors affect EMR: (1) senior management support, (2) 
company safety coordination, (3) field safety representatives, (4) safety program, (5) 
training and orientation and (6) speciality contractor safety management (Jaselskis et 
al. 1996). The results of study Everett and Thompson (1995) also provided a good 
indicator for estimating the insurance premium. 
 
Gavious et al. (2009) suggested that insurance premiums related to financial protection 
in case of an injury should be counted as a safety investment. However, previous studies 
often neglect insurance premiums in terms of costs. 
 
Ying et al. (2013) reviewed insurance premiums and values in the construction market. 
The updated values are presented in Table 24. The gross premium in the construction 
industry is used in calculating the overall safety investment in Hong Kong. 
 
Both gross claims paid and gross outstanding claims are based on the annual claim 
values. The accumulated values are the summation of the extracted data from yearly 
publications. For example, the value of the gross claims paid is based on the claim value 
over the next few years. The value of gross claims in 2004 is HK$ 760.23 million dollars, 
which is the summation of 26.53 + 153.45 + 187.07 + 171.46 + 124.78 + 80.66 + 15.10 
+ 1.18. The value is extracted from the employee’s compensation insurance statistics. 
Claims are believed to occur usually few years following the completion of the 
judgment statements or court hearings (Ying et al. 2015). The data are accessible via 
the website of the Insurance Authority of Hong Kong. (http://www.oci.gov.hk). 
 
The insurance premium is a variable in the estimation of safety investment. A contractor 
in Hong Kong is required to ensure their workers as well as their work (HKSAR, 1999). 
 
The gross premiums in the construction industry and accumulated gross claims paid are 
presented in Table 24. The table shows that monetary payments in gross premiums in 
the construction industry had increased significantly since 2005, indicating a strong 
return from the global economic downturn during the last decade. The amount of the 
gross premium in 2013 was approximately thrice that in 2005. This increase illustrates 
the enhanced development of the Hong Kong construction industry. The greater the 
number of construction projects and the higher the contract sums are, the greater the 
gross premiums are. This relationship is consistent with the overall construction output. 
As shown in Table 24, the accumulated gross claims paid had gradually decreased since 
2005. As accident victims can process their civil claims within 3 years from the date of 
the accident in which they were involved, a long queue exists for those who wish to 
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participate in court processes, such as court hearings and judgment and appeal cases. 
The claims result may not have been fixed yet. Therefore, the amount of the 
accumulated gross claims to be paid may still change. The average claim was around 
HK$ 600K–800K in the period 2004–2008. 
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Year Gross 
Premium in 
construction 
industry, 
HK$ 
thousand 
Insurance 
Contract Value 
of Construction 
industry, 
HK$ thousand
Accumulative Gross 
Claims Paid 
HK$ thousand* 
Accumulative Gross 
outstanding claims 
provision as at end of 
period, HK$ thousand* 
2004 1330.31 81,684.72 26.53+153.45+187.07 
+171.46+124.78+80.66 
+15.10+1.18 = 760.23 
278.88+95.85+237.41 
+369.29+361.32+38.67 
+13.75+4.86 = 1400.03 
2005 755.41 68,605.69 22.02+224.59+203.44 
+114.89+160.55+51.48 
+30.90+1.58 = 809.45 
255.27+187.24+337.48 
+408.16+91.01+44.14 
+18.03+0.97 = 1342.3 
2006 876.43 73,197.39 20.65+153.46+96.14 
+166.25+111.40+45.27 
+20.44+4.5= 618.11 
184.36+224.91+229.94 
+134.88+53.02+23.83 
+9.57+4.7 = 865.21 
2007 803.87 74,219.24 19.26+91.41+172.39 
+164.53+107.60+42.46 
+14.02 = 611.67 
212.57+277.23+265.88 
+147.95+53.94+20.06 
+10.23 = 987.86 
2008 827.49 84,086.82 21.87+102.77+145.73 
+143.38+141.33+9.29 = 
624.37 
189.45+243.68+224.18 
+169.56+75.26+36.16 = 
938.29 
2009 1729.93 136,640.53 10.84+98.57+146.65 
+159.33+152.10 
= 567.49 
160.41+259+271.04 
+220.40+121.10 
= 1031.95 
2010 1288.73 126,915.61 18.16+107.21+180.15 
+210.30 
= 515.82 
253.68+358.87+383.01 
325.28 
= 1320.84 
2011 1225.31 110,407.21 23.71+137.64+230.04 
= 391.39 
262.27+459.56+460.14 
= 1181.97 
2012 1941.06 163,885.73 26.19+175.84 = 202.03 423.1+712.77 = 1135.87 
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2013 2377.06 198.150 27.41 463.11 
Table 24: Insurance premiums and values in the construction industry Hong Kong 
(On contract value basis)  
(Source: Office of the Commissioner of Insurance, Hong Kong. 
http://www.oci.gov.hk) (US$1 = HK$7.78) 
 
Table 25 presents an overall summary of safety investments and financial losses. The 
construction output from the census issued by the Statistics Department provided 
evidence to the increase in claim amounts and, consequently, injuries suffered by the 
stakeholders of the Hong Kong construction industry.  
 
Table 25 also shows the total estimated safety investment from the investment of the 
government departments, developers, contractors and gross insurance premiums in the 
construction industry. The safety investment of the developers was modified because 
the 10 major developers in the sample represent only 80% of the construction market. 
The safety investment of the 109 sample projects was also modified by dividing the 
percentage representative of the total construction output (row 5/row 3). The 109 
sample projects represented 8%–10% of the total construction output and can provide 
a representative figure (Tang et al. 2003, 2004, 2007). The overall safety investment 
(row 13) exhibited a steady increase, providing a clear message that stakeholders had 
been increasingly concerned about construction safety and had been willing to invest 
their resources to prevent an accident. 
 
The accident output can also be estimated from the data on the 109 sample projects in 
Table 25. The overall accident output can then be estimated by adding the accident 
output to the compensation claims from construction accidents and from court 
judgments and the accumulated gross claims paid. The trends and amounts are not 
constant as accident claims and expenses vary and can never be fully known. The 
amount varies from HK$ 40 million to HK$ 80 million and the mean value is about 
HK$ 60 million per year. This figure should warn stakeholders that the financial losses 
caused by construction accidents could reach a huge amount; thus, stakeholders should 
ensure both social and financial care to prevent accidents.  
 
Although construction accidents seem difficult to eliminate, a realization of the 
financial and social implications of accident claims and the ensuing expenses suffered 
by companies would alert stakeholders about not only economic concerns but also the 
relationship between safety investment and accident output. In this study, an analytical 
model was established to predict the trend and provide a basis for suggestions on how 
to improve the performance of the construction market in Hong Kong in terms of safety 
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investment and accident loss in relation to the construction market in Hong Kong. This 
can also be a framework for different cities and countries in the world. 
 
 
4.6 Summary of findings  
 
In this study, data regarding safety investments and financial losses due to construction 
accidents were collected through structured interviews conducted from June 2013 to 
December 2013 with respondents from government departments, developers, 
contractors and community service groups.  
 
A desktop study was conducted to collect information about insurance premiums 
together with gross claims paid, compensation claims from court judgment statements 
and estimated compensation amounts. 
 
A summary of the findings is given in Table 25. These findings are important in the 
subsequent analysis. The total safety investments of 109 projects were recorded to 
estimate the total safety investment of the contractors in Hong Kong by dividing the 
percentage representative of the total construction output. The safety investment of the 
developers was estimated by dividing the sample result of the safety investment of the 
developers by 80% as the 10 leading developers occupy 80% of the market share in 
private building development. 
 
According to Table 25, the overall yearly safety investment (row 12) was estimated by 
the summation of the safety investments of the sample contractors (row 5), the safety 
investments of the government departments (row 6) and the insurance premiums input 
of the contractors (row 11). Meanwhile, safety investment of sampled contractor was 
divided by % representation of construction output (row 3) and 0.8 divided safety 
investment from developers since the 10 major developers occupied 80% market share. 
   
The overall financial loss (row 13) was estimated by the summation of the financial 
losses of the sample (row 10), the compensation claims from construction accidents 
from court judgment (row 9), the accumulated gross claims paid (row 12). The 
percentage representative of the construction output (row 3) divided the sampled 
financial loss. 
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There is negative relationship between overall safety investment (row 12) and accident 
rate (row 14). Accident rate decrease gradually when the overall safety investment 
increase from the year 2007 – 2012. It provides a rational observation that there is 
negative correlation between overall safety investment and accident rate. 
 
The overall safety investment increased gradually in the reported period. The overall 
safety investment dropped 10% in the period April 2010–March 2011 because the gross 
premium of insurance in the construction industry dropped significantly in that year. 
This outcome might also be because the main commencement period of the 10-mega 
infrastructure projects is in 2009. The payment for insurance premiums increased 
sharply in the period April 2009–March 2010 but decreased in the following year. The 
overall safety investment was generally increasing. 
 
The overall financial loss decreased gradually in the reported period. The accumulated 
gross claims paid in the period April 2011–March 2012 increased sharply and induced 
the sharp rise of the overall financial loss. The overall financial loss was generally 
decreasing. 
 
The payment of insurance premium (row 10 of Table 25) is market-oriented, that is, it 
depends on the project number and project sum. Therefore, if some mega projects 
commenced in the same period, the total insurance premium will be huge. Otherwise, 
if an economic downturn occurs and not many mega projects were initiated in a given 
period, the insurance premium will be relatively low in that period. The information 
about insurance premiums is drawn from government data (CSD 2013). 
 
The accumulated gross claims paid (row 11) is dependent on the severity and frequency 
of accidents in a period. The amount of claim is unexpected as it varies. 
 
This chapter meets the following objectives of this study by providing the required 
information. 
 
Objective (1): The safety investment (row 12) of the government departments, private 
sector (developers) and contractors in the construction industry approximately total 
HK$ 900 million to HK$ 1,400 million. In row 13, the accident output of the 
construction industry is about HK$ 200 million to HK$ 650 million. 
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Objective (2): Table 25 presents a summary showing the relationship between the safety 
investment and the construction accident rate in Hong Kong. The safety investment has 
been increasing and the accident rate has decreased since 2007.  
 
Objective (4): Chapter 4.3, which is drawn on the study by Ying et al. 2014, discusses 
the compensation claim procedure and the impact of financial losses due to accidents. 
 
4.7   Summary of the Chapter 
 
The research findings have been discussed in this chapter. Information was obtained 
from respondents in four different sectors: (1) contractors, (2) government departments, 
(3) developers and (4) community service groups (NGOs). A comprehensive analysis 
has also been provided in this chapter. 
 
The research data were refined and have been discussed in this chapter. Of the 22 
government departments and NGOs, 10 provided sufficient information regarding 
safety investment. Furthermore, 10 major developers, which represent 80% of the total 
construction market share, were interviewed. Among the contractors in Hong Kong, 38 
respondents were interviewed. 109 construction projects were investigated from April 
1, 2007 to March 31, 2012. In the research period, 879 accident cases were recorded. 
The financial loss and safety investment of each project from the contractor and the 
safety investments of the government departments and 10 major developers were 
recorded for further analysis. 
 
A comprehensive desk study of court judgment statements (judgment regarding 
construction accidents) within the research period (i.e., April 1, 2007–March 31, 2012) 
was conducted. 242 judgment cases regarding construction-related accidents and their 
corresponding monetary compensation amounts were reviewed. The judgment cases 
included ECCs, DCPI cases and HCPI cases. Table 11 presents a summary of the 
compensation amounts. 
 
The gross insurance premiums in the construction industry were recorded and the 
accumulated gross claims paid were estimated and summarized in Table 25 for analysis. 
The summary of these data is important to provide a holistic picture of the safety 
investments and financial losses in the construction industry in Hong Kong. 
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The financial losses of the contractor; the safety investments of the government 
departments, developers, and contractors; and the amount of insurance premium and 
claims paid by insurance companies are summarized in Table 25. The table provides a 
rational stratum for further discussion.  
 
The following findings were drawn. The overall safety investment increased gradually 
in the reported period. The overall safety investment dropped 10% in April 2010–March 
2011 because of the significant drop in the gross premium of insurance in the 
construction industry in that year. Furthermore, the decrease might be because the main 
commencement period of the 10-mega infrastructure project is in 2009. The payment 
of insurance premium increased sharply in April 2009–March 2010 but decreased the 
following year. The overall safety investment exhibited a generally increasing trend. 
The overall financial loss decreased gradually in the reported period. The accumulated 
gross claim paid in April 2011–March 2012 increased sharply and led to a sharp 
increase in the overall financial loss in that year. The overall financial loss was 
generally decreasing. 
 
The compensation procedure after an accident occurred was investigated by conducting 
14 structured interviews with representatives from the community service groups 
(NGOs). Additional information regarding the related loopholes and suggestions was 
also presented. Although such information is not the focus of this study, it provides an 
important basis for improvements in the compensation procedure in Hong Kong. The 
findings published in the study of Ying et al. (2014) were also included. 
  
The relationship between the safety investment and the financial loss of construction 
projects and some relevant findings and recommendations are discussed in the 
succeeding chapters. 
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Table 25: Summary of accident cases from April 2007 – March 2012 
No Item description Apr07 - Mar08 Apr08 -Mar09 Apr09 - Mar10 Apr10 - Mar11 Apr11 - Mar12 
1 Total construction Output HK$92,866,000,000 HK$99,599,000,000 HK$100,944,000,000 HK$111,274,000,000 HK$128,535,000,000 
2 Total contact sum of 109 projects  HK$7,295,334,006 HK$9,494,238,763 HK$9,640,312,746 HK$11,105,089,504 HK$11,698,845,625 
3 % representing total constr. Output 7.86% 9.52% 9.49% 9.94% 7.50% 
4 Safety investment from 109 projects HK$61,500,580 HK$83,371,928 HK$82,758,803 HK$95,367,119 HK$94,454,218 
5 Safety investment made by Government department HK$70,962,262 HK$76,428,423 HK$80,035,115 HK$82,534,245 HK$84,429,017 
6 Safety investment from 10 major Developers HK$34,707,741 HK$34,887,996 HK$34,926,859 HK$36,282,101 HK$36,365,837 
7 Overall Yearly safety investment [5]/[3] +[6] +[7/0.8] HK$897,218,952 HK$995,768,810 HK$995,745,647 HK$1,087,279,054 HK$1,389,111,329 
8 Compensation claims in construction accident from court judgment HK$28,897,119 HK$60,238,938 HK$25,165,621 HK$41,972,962 HK$12,917,100 
9 Financial loss from 109 projects  HK$5,474,587 HK$5,082,982 HK$3,744,860 HK$4,273,574 HK$5,671,35 
10 Gross premium of insurance in construction industry HK$829,106,000 HK$847,590,000 HK$1,745,487,000 HK$1,308,399,000 HK$1,260,145,000 
11 Accumulative Gross Claims paid HK$564,769,000 HK$417,553,000 HK$259,627,000 HK$129,361,000 HK$392,901,000 
12 Overall safety investment  [7] + [10] HK$1,726,324,952 HK$1,843,358,810 HK$2,741,232,647 HK$2,395,678,054 HK$2,649,256,329 
13 Overall financial loss: [9]/[3] + [8] + [11] HK$663,354,908  HK$531,183,073  HK$324,253,227  HK$214,326,070  HK$481,426,259  
14 Accident rate per 1000 workers in construction industry (Official data) 60.6 61.4 54.6 52.1 49.7 
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Chapter 5: MODEL DEVELOPMENT 
 
After the comprehensive literature review and survey data collection, the researcher 
acquired a large body of information and data. This chapter describes the analysis 
method employed and its results. Section 5.1 reviews the characteristics of the sample 
data. Section 5.2 reviews the numerical analysis of the data and describes the key 
parameters affecting the financial loss. Section 5.3 reviews the relationship between 
financial loss and safety investment, provides the key findings of this study and shows 
the parameters that safety investment improves to reduce the financial loss. Section 5.4 
presents a sensitivity analysis to assess the effectiveness of safety investment. Section 
5.5 validates the analysis results. 
 
 
5.1 Characteristics of samples and related data  
 
As mentioned in the previous chapter, comprehensive structured interviews were 
conducted from June 2013 to December 2013. Intuitively, the greater the sample 
number is, the more accurate the regression model is. For example, in the study of Feng 
(2011), 39 of all 234-contractor companies were used to determine the safety 
performance of building projects in Singapore. Determining the number of sample 
projects is meaningless because the contract sums of the projects are different. Thus, 
the percentage of the contract sum of the total construction output is used as a reference. 
The current study summarizes about 10% of the ongoing construction projects in Hong 
Kong from April 2007 to March 2012. The sample projects included civil projects, 
building projects and A&A projects. This proportion renders the sample projects 
representative of the overall construction market. 
 
A total of 109 projects and 879 accident cases were recorded in the survey study. These 
projects contributed about 10% (8.86%) of the total contract sum of construction 
projects in the given research period. The names of the companies and projects, as well 
as accident number and company safety scheme or strategy, are not disclosed to protect 
confidentiality. Confidentiality was verbally ensured to the respondents and confirmed 
by the ethics committee.  
 
The contract sums of the sample projects differ and depend on the scale of the project, 
type of project, difficulties and duration of the project. The projects included civil 
engineering, structural construction, foundation, A&A, demolition, building 
construction, rehabilitation, and roadwork projects. The various types of project 
represent the real situation in the Hong Kong construction industry.  
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Safety staffing is calculated by multiplying the number of safety personnel to their 
salary. For example, for project 113, 1 full-time safety officer, 6 safety supervisors and 
10 assistants (i.e., assistant safety officer or administrative staff who handle safety 
issues) were on site and 0.2 safety manager and 1 senior safety officer from the 
headquarters ensured the safety of the project. 
  
The safety staffing can then be calculated to be:  
 
(1*HK$38,000+6*HK$15,000+10*HK$17,500+0.2*HK$60,000+1*HK$48,000)  
*41 month 
= HK$14,883,000 (total staff expense) and HK$363,000per month 
 
The amounts of safety equipment, safety training and safety promotion, which were 
provided by the contractors, were as follows: 
 
Safety investment Amount (HK$ dollar) per month 
Safety equipment HK$ 29,850 
Safety training HK$ 32,000 
Safety promotion HK$ 14,000 
 
The contractors provided the amounts of other investment. For project 113, the total 
other investment was HK$ 400,000; thus, the other safety investment per month was: 
 
HK$400,000 / 41 = HK$ 9756.1 per month 
 
There are two accidents recorded in this project (project 113) and the total financial loss 
is HK$78,653.  
 
The refined survey data presented in Appendix V were imported into a statistical 
program SPSS for further analysis. 
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5.2 Numerical analysis  
 
879 valid data examples were used for the regression model, with 10 cases extracted for independent validation. The computer program SPSS (Statistical 
Package for Social Sciences) version 24 was used for analysing the data. As shown in Table 26, a significant correlation existed between the dependent 
variable (financial loss) and independent variables (day loss and compensation of the victim, loss from injured person after resuming work, medical expenses, 
fines and legal expenses, loss of other employees, equipment loss, material loss, idle plant and other losses). The summary of the regression results and the 
summary of the SPSS trial results are presented in Appendix VII and Appendix VIII, respectively. 
 
 
Compensation 
Loss 
resuming 
work 
Medical Fine Legal 
Loss due to 
other 
Employee 
Equipment 
Loss 
Material 
Loss 
Idle 
Plant  Others 
Financial 
Loss 
Compensation  1  .985** .187** .211** .067* ‐0.016  ‐0.018 0.053 ‐0.064 .764**
Loss resuming work  .985**  1 .198** .224** .088** ‐0.015  ‐0.016 0.052 ‐.070* .764**
Medical  .187**  .198** 1 0.045 .519** 0.045  0.005 ‐0.006 ‐.068* .164**
Fine Legal  .211**  .224** 0.045 1 .079* .155**  .237** .258** ‐0.057 .664**
Loss due to other 
Employee  .067*  .088** .519** .079* 1 .069*  0.061 0.012 0.024 .110**
Equipment Loss  ‐0.016  ‐0.015 0.045 .155** .069* 1  .294** .222** ‐0.041 .264**
Material Loss  ‐0.018  ‐0.016 0.005 .237** 0.061 .294**  1 .280** 0.022 .318**
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Idle Plant  0.053  0.052 ‐0.006 .258** 0.012 .222**  .280** 1 0.013 .402**
Others  ‐0.064  ‐.070* ‐.068* ‐0.057 0.024 ‐0.041  0.022 0.013 1 0.054
Financial Loss  .764**  .764** .164** .664** .110** .264**  .318** .402** 0.054 1
**. Correlation is significant at the 0.01 level (2‐tailed). 
*. Correlation is significant at the 0.05 level (2‐tailed). 
 
 
Table 26: Correlation between Financial loss and independent variables 
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5.2.1 Relationship between financial loss and independent variables 
 
Table 26 presents positive correlations financial loss with nearly all the independent variables, 
except other losses. The financial loss can be easily understood by the summation of all the 
independent variables. The mean value of the financial loss was about HK$ 26,000. The 
finding of Lu et al. (2016) agrees with that of the current study because the financial loss 
included all the previously mentioned nine parameters. 
 
The correlations between financial loss and the independent variables were checked. The first 
eight parameters (i.e., (1) day loss and compensation, (2) loss from injured person after 
resuming work, (3) medical expenses, (4) fines and legal expenses, (5) loss of other employees, 
(6) equipment loss, (7) material loss and (8) idle plant) were significant (correlations are 
significant at the 0.01 level) to financial loss. Positive correlations existed between financial 
loss and all the independent variables. 
 
Table 27 shows the significance of the correlations between financial loss and the parameters 
quantitatively. The mean financial loss was HK$ 26,537 per case. This amount included the 
financial losses due to severe, moderate and mild accident cases as well as injury cases. For 
the reported accident cases from the Labour Department, serious or mild accident cases were 
not differentiated in Hong Kong. The given mean financial loss provides a reference to 
stakeholders regarding the amount of financial loss due to an accident in the construction 
industry. The financial loss does not include loss due to the cessation of work, loss due to delay 
and low morale. 
 
Given that the financial loss is a linear summation of the aforementioned variables, which are 
the independent variables that affect the financial loss, certain parameters will obviously affect 
the financial loss more significantly than the others do.  
 
When comparing with Tang et al. (1997), the author provides a rational analysis by 
investigating the correlation of parameters between financial loss and loss factors. It is found 
that the key parameters with significant influences are (1) day loss and compensation, (4) fines 
and legal expenses, (6) equipment loss, (7) material loss and (8) idle loss.   
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  Mean Standard Deviation 
Compensation 10809.2 19028.404 
Loss resuming work 1138.33 2154.446 
Medical 132.22 507.338 
Fine Legal 4353 11897.762 
Loss due to other Employee 267.33 46.765 
Equipment Loss 2060.14 3619.504 
Material Loss 2345.97 3881.922 
Idle Plane 3787.21 5292.755 
Others 2406.34 3176.048 
Financial Loss 26537.1 29376.019 
 
 
Model 
Unstandardized 
Coefficients 
Standardized 
Coefficients  t  Sig.  Collinearity Statistics 
B  Std. Error  Beta 
    Tolerance  VIF 
   (Constant)  2223.557  335.672     6.624 0      
Compensation  1.035  0.012  0.67 82.82 0 0.949  1.054 
Fine Legal  1.04  0.021  0.421 49.483 0 0.858  1.165 
Idle Plant  1.06  0.047  0.191 22.554 0 0.866  1.155 
Material Loss  1.059  0.065  0.14 16.274 0 0.84  1.19 
Equipment 
Loss  1.022  0.068  0.126 15.055 0 0.888  1.126 
 
Table 27: Summary of SPSS result for financial loss analysis 
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Compared with previous accident records, the average accident number in the past 10 years 
was 3621 (from April 2002 to March 2012). The financial loss due to construction accidents 
in Hong Kong was estimated to be about HK$ 96 million per year (HK$ 26,537 × 3621 = 
HK$ 96 million) and HK$ 8 million per month (HK$ 96 million/12 = HK$ 8 million), on the 
basis of the “reported accident” numbers from the Labour Department. (HKSAR 2002–2017)  
 
According to the survey findings, the mean victim age was 40 years, and accidents frequently 
involved the middle-aged working group. The latter is a potential problem in the Hong Kong 
construction industry. The mean salary of the victims was about HK$ 620. This figure is 
representative of the fact that the majority of victims are semi-skilled labour. The government 
and stakeholders should exert more effort into safeguarding the construction safety of this 
specific group of high-risk workers. The mean day loss per accident was 17 days. The results 
showed that direct and indirect costs should be counted and further eliminated. An accident 
indeed results in expenses in the hospitalization system; medical services; and direct and 
indirect expenses in site operation, such as equipment loss, materials loss, loss due to idle time 
and others. The results also showed that the contractors and stakeholders suffered from huge 
financial losses due to construction accidents, and such losses will be transferred to social cost 
and government burden. 
 
In Hong Kong, Hong Kong residents are allotted only HK$ 100 per night for hospitalization. 
It includes all medical expenses and surgery charges. The injuries sustained by the victims in 
each accident make the days in the hospital difficult and hard to predict. The idea of predicting 
the social expenses due to the medical services in case of construction accidents is a topic for 
further study. In this study, the daily salary of site agents, engineers, foremen and other 
labourers were used as a reference for determining the total loss for other staff. The estimated 
formula is drawn from the study of Tang et al. (1997). 
 
Variations in equipment loss, materials loss, loss due to idle time and other losses are huge as 
the cost implication often depends on different types and scenarios of the accident. Sometimes, 
accidents involve neither equipment nor materials or other losses. 
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5.3 Relationship between financial loss and safety investments 
 
Financial loss is the summation of all accident expenses after the accident occurred. It includes 
the direct and indirect costs due to the accident. It is defined as monetary value suffered by the 
contractor as well as the insurance companies. The contractors usually obtain insurance for the 
project and their employees (F&IU Cap59, HKSAR 2012a); thus, the contractor’s expenses 
are assumed to be borne mainly by insurance companies.  
 
The independent variables, which affected financial loss, were discussed in Chapter 5.2. Five 
parameters, including safety staffing (A1), safety equipment (A2), safety training (A3), safety 
promotion (A4) and other investment (A5) were examined to determine whether these 
parameters are related to financial losses. 
 
99 valid cases were used for the regression model (109 cases were recorded in the survey study 
and 10 cases were extracted for independent validation). SPSS version 24 was used for the 
analysis of the data. 
 
The details of the SPSS trials are shown in Appendix VIII. Thousands of regression models 
have been tested, including linear and nonlinear equations, in the analysis stage. The researcher 
separated the SPSS trials into several cases. In case I, the researcher tried 99 cases to determine 
the overall relationship between financial loss and safety investment. In case II, the researcher 
tried 49 cases with high project sums. In case III, the researcher tried the remaining 50 cases 
with low project sums.  
 
The researcher reviewed the correlation coefficient, adjusted R2 value, F value and 
significance by using analysis of variance (ANOVA), t and variance inflation factor (VIF) 
coefficients of the SPSS results. The best-fit model was then selected for validation and 
analysis. The details of the SPSS trials are presented in Appendix VII. 
 
    Correlations 
  No 
accident 
Safety 
staffing  
Safety 
equipment
Safety 
training  
Safety 
promotion 
Other 
Investment 
Total 
Financial 
Loss 
No accident 1 -0.077 -.335** -.395** -.388** -0.158 .551** 
Safety 
staffing  
-0.077 1 .694** .579** .598** .467** -.367** 
169 
 
Safety 
equipment  
-.335** .694** 1 .728** .809** .437** -.678** 
Safety 
training  
-.395** .579** .728** 1 .751** .401** -.745** 
Safety 
promotion 
-.388** .598** .809** .751** 1 .477** -.709** 
Other 
Investment 
-0.158 .467** .437** .401** .477** 1 -.280** 
Total 
Financial 
Loss 
.551** -.367** -.678** -.745** -.709** -.280** 1 
**. Correlation is significant at the 0.01 level (2-tailed). 
 
Table 28a: Correlation between number of accident and different parameters 
 
  Staff sqrt Equipment 
sqrt 
Training 
sqrt 
Promotion 
sqrt 
Other sqrt Total sqrt 
Financial 
loss per 
month sqrt 
Staff sqrt 1 .683** .552** .631** .434** -.375** -.421** 
Equipment 
sqrt 
.683** 1 .780** .829** .357** -.734** -.739** 
Training 
sqrt 
.552** .780** 1 .816** .266** -.800** -.798** 
Promotion 
sqrt 
.631** .829** .816** 1 .378** -.757** -.753** 
Other sqrt .434** .357** .266** .378** 1 -.304** -.265** 
Total sqrt -.375** -.734** -.800** -.757** -.304** 1 .921** 
**. Correlation is significant at the 0.01 level (2-tailed). 
 
Table 28b: Correlation between financial loss and safety investment 
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Figure 17a: Scatter-plot between number of accident and different parameters  
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Figure 17b: Scatter-plot between financial loss and safety investment  
 
As shown in Table 28a, negative correlations existed between the number of accidents and all 
independent parameters (safety investment sources). This result indicated that safety 
investment in all aspects could help reduce the number of accidents. By contrast, a positive 
correlation existed between the number of accident and the total financial loss. This result 
implied that the larger the number of accidents is, the higher the financial loss is expected. 
Researchers generally understand this relation. 
 
As shown in Table 28b, a significant correlation existed between financial loss and all 
independent parameters. The scatter-plot study shows that the model is nonlinear. A negative 
correlation existed between the dependent variable (i.e., financial loss) and the independent 
variables (i.e., safety staffing, safety equipment, safety training, safety promotion and other 
investment). Safety equipment, safety training and safety promotion exhibited significantly 
negative correlations with the number of accident, indicating that safety equipment, safety 
training and safety promotion have a significant effect on reducing the number of accidents in 
general (Table 29). The best regression models were generated by trial-and-error experiments. 
The relationship between financial loss and safety investment demonstrated an inverted 
parabolic behaviour; common equation formats were tried (log, Ln, x, square root and x2). 
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More than a thousand regression models were tried using SPSS (Appendix VIII). The 
nonlinear regression model can be expressed as: 
 
Equation (1):  
Sqrt Y = -1.616 Sqrt X2 -2.101 Sqrt X3 -1.455 Sqrt X4 + 988.57 
(Financial 
loss per 
project) 
 (Safety equipment) (Safety training) (Safety promotion)(Constant) 
 
As shown in Table 29, the regression model can model the relationships between accident 
financial loss and different sources of safety investment. The adjusted R2 value was 0.699 and 
the p-value was lower than 0.05. The results suggested that the model could remarkably 
explain about 70% of the variability of the dependent variable. The regression model showed 
good fit, robustness, and consistency with the data set. The corresponding ANOVA results 
showed that the regression model has a good fit. The F value was high and the significance 
level was lower than 0.05. The tolerance and VIF values of the collinearity analysis indicated 
that no collinear relationship existed between variables. The t-values indicated that safety 
equipment (X2), safety training (X3) and safety promotion (X4) are important factors affecting 
financial loss (Y), with the safety training being the most significant factor. The results also 
showed normality and the absence of multi-collinearity. 
 
According to Table 29, safety staffing had a strong negative correlation with the financial loss, 
suggesting that safety-staffing investment can help alleviate the financial loss to a certain 
extent. However, the model indicated that the coefficient is negligible. The model is expressed 
in Equation (1) and further explained in Section 5.3.2. 
Model Summary 
Model R R Square Adjusted R Square Std. Error of the Estimate 
  0.843 0.711 0.699 109.94072 
ANOVA 
   F Sig 
Regression  57.83 0 
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Model 
Unstandardized 
Coefficients 
Standardized 
Coefficients 
t Sig. 
Collinearity Statistics 
B 
Std. 
Error 
Beta Tolerance VIF 
  
(Constant) 988.57 44.515   22.208 0     
Train_sqrt -2.101 0.432 -0.493 -4.865 0 0.3 3.339 
Pro_sqrt -1.455 0.7 -0.236 -2.079 0.04 0.238 4.198 
Equip_sqrt -1.616 0.582 -0.315 -2.775 0.007 0.238 4.197 
Table 29: Summary of SPSS result between financial loss to safety investment 
 
Several common regression models related to the subject of this study were tested together 
with a nonlinear regression model, Sqrt(y)−Sqrt(x) (Square root) demonstrated the best fit for 
the subject and the ideal model for the analysis of the relationship between the financial loss 
resulting from construction accidents and the associated safety investment.  
 
5.3.1 Validation 
 
109 accident cases were selected according to the loss value. The loss values were ordered 
from the highest to the lowest. Subsequently, 10 independent cases were extracted for the 
validation of the regression model. Table 30 presents the cases extracted and their associated 
validation results. The cases included the extraction of every tenth case (i.e., 10th, 20th, 30th, 
40th, 50th, 60th, 70th, 80th, 90th and 100th case). The estimated financial losses were generated 
from the regression model. For uniform validation distribution, the samples were also ordered 
from the largest to the lowest amount of financial loss. The mean absolute percentage error 
was 9.84%. In general, the actual values and the predicted values generated by the model were 
consistent, exhibiting minimal differences. Thus, the regression model performed well in 
predicting accident-related financial losses. 
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Case Original 
financial loss 
(square root 
value) 
Estimated from 
regression model 
(square root 
value) 
Absolute % 
error 
1 13.86 14.32 3.32% 
2 22.36 16.98 24.06% 
3 88.60 92.28 4.16% 
4 250.84 215.27 14.18% 
5 263.33 205.78 21.86% 
6 321.40 343.52 6.88% 
7 261.48 250.72 4.11% 
8 702.41 649.26 7.57% 
9 817.44 761.85 6.80% 
10 302.71 319.13 5.42% 
  Average: 9.84% 
Table 30: Validation result from 10 independent cases 
 
Case 2 and Case 5 found significant difference based on the prediction by the model (24% and 21% 
respectively). The value is acceptable since every accident case is independent. The estimated amount 
is only $25 in case 2 [(22.36-16.98) 2 = 425] and $3364 in case 5 [(263.33-205.78)2 = $3346] 
respectively. The amount of the denominator of a fraction is small then the difference becomes large. 
The estimated value is very close to the original value.  
 
5.3.2 Explanation from regression model 
 
According to the correlation analysis and regression model equation (1), all independent 
variables (i.e., X1–X5) exhibited negative coefficients. The relationship is parabolic and 
nonlinear. Evidently, the financial loss per project is directly related to safety investment. 
Without safety investment, the financial loss per project was on average HK$ 977,270.60 
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(rounded to HK$ 980,000 or US$ 125,600). X2 (equipment safety), X3 (safety training) and 
X4 (safety promotion) were indeed significant parameters that can lead to the reduction of 
financial loss. However, X3 (safety training) was the most significant factor in the reduction 
of financial loss.  
 
According to the SPSS results (Table 29), no multi-collinearity existed. The regression model 
was accurate in representing the data set (high adjusted R2 value, F value > 10, significant < 
0.05, Tolerance > 0.1 and VIF < 10). A nonlinear relationship existed between safety 
investment and financial loss. The relationship was parabolic. The independent variables (i.e., 
X1–X5) had negative coefficients. However, X2 (safety equipment), X3 (safety training) and 
X4 (safety promotion) are significant parameters to reduce financial loss. 
 
X3 (safety training) was the most significant factor (largest beta value) that can reduce 
financial loss. By contrast, X1 (safety staffing) was an inefficient alternative. In Hong Kong, 
investment in safety staffing is mandatory in construction projects. According to F&IU, Cap. 
59, at least one full-time registered safety officer (RSO) should be employed on a construction 
site if the total number of workers is greater than 100. However, even if the total number of 
workers on a construction site is greater than 1000, only one full-time RSO is still required 
according to this ordinance. This weak spot may explain why the presence of more than 
sufficient on-site safety personnel (X1) does not help reduce financial loss. By contrast, 
training workers to have a physical and ethical understanding (X3) is a much more efficient 
route to reduce financial loss.  
 
Rowlinson (2003) suggested addressing workers’ psychological factors to affect their 
perception of workplace safety and behaviour. X5 (Others) included different types of safety 
investment, such as incentive cost, innovation in safety, drill test and safety audit. All vary 
considerably in different projects. The definition of other investment can be defined more 
specifically as follows: X5 is an insignificant parameter for the regression model. Investment 
in other investment (X5) has been believed to reduce financial loss. However, according to the 
regression model, improved efficiency was not achieved with X1 (safety staffing) and X5 
(Other investment) and these variables are not significant in the regression, as evidenced by 
the beta value. Consistently, Feng (2013) stated that the employment of safety professionals is 
a less cost-effective investment. In summary, the overall statistical analysis can explain the 
real situation in Hong Kong. 
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Year  % representing total 
construction Output 
Estimated financial loss of 
accident 
Apr07 - Mar08 7.86% HK$171,316,063 
Aor08 - Mar09 9.52% HK$141,295,305 
Apr09 - Mar10 9.49% HK$140,999,398 
Apr10 - Mar11 9.94% HK$134,924,274 
Apr11 - Mar12 7.50% HK$147,971,896 
  Average  HK$147,301,387 
Table 31: Estimated financial loss from contractors 
The validation results proved that the results obtained by the regression model are verifiable 
and reliable. Inputting real cases into the regression model yielded an estimated financial loss 
per project of HK$ 0.11 million (direct cost). According to survey records, the 109 projects 
represent 8.86% of the total contract sum from 2007 to 2012.  
 
The estimated financial losses of the contractors from the regression model are shown in Table 
31. The average accident-related financial loss suffered by a contractor was HK$ 147 million 
per year.  
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Figure 17c: scatter plot between No of accident, safety investment per month and Total Financial loss 
of the project 
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  Accident No 
Safety 
Investment per 
month 
Total 
Financial 
Loss 
Working Period 
Accident No 1 -0.171 .496** 0.08 
Safety Investment 
per month 
-0.171 1 -.546** .429** 
Total Financial 
Loss 
.496** -.546** 1 -.277** 
Working Period 0.08 .429** -.277** 1 
Table 32: Correlations between working period, safety Investment per month, Total Financial loss and 
Working period 
 
Figure 17 (17a ,17b and 17c) showed scatter plots between number of accident, safety 
investment per month and total financial loss of project. No inter-correlation was found 
between the three parameters. An apparent result is that a lower safety investment per month 
leads to a high total financial loss and high accident number. However, this case is uncommon. 
The number of accidents and total financial loss had a positive correlation (Table 32)  
 
Tang et al. (1997) introduced the concept of financial loss in accident but not an 
experimental analysis after his questionnaire survey. The study fill the research gap whereas 
it provides rational analysis between financial loss and safety investment.  
 
Feng (2013) investigated the cross relation between safety investment, safety culture and 
safety performance of construction project. He did not come across with the relationship 
between financial loss and safety investment in his study. 
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5.3.3 Analysis of projects with large and small contract sum  
 
Analyses of the projects with large and small contract sums were conducted. Projects with 
large contract sums (projects 1–49) presented negative and strong correlations (Table 33). The 
best-fit model was generated by trial and error. Common equation formats (log, Ln, x, square 
root and x2) were tried using SPSS. The regression model showed that a relationship existed 
between the financial loss due to accidents and the different sources of safety investment. The 
adjusted R2 value was 0.734 and the p-value was lower than 0.05. These statistics suggested 
that the model could significantly explain more than 70% of the variability of the dependable 
variable (i.e., financial loss). The regression model in Equation (2) provided a robust and good-
fit model with a strong agreement with the data set. The corresponding ANOVA results 
supported the goodness of fit of the regression model. The F value was high and the 
significance was lower than 0.05. The tolerance and VIF values of the collinearity analysis 
indicated no collinear relationship existed between variables. The t-values indicated that safety 
equipment (X2), safety training (X3) and safety promotion (X4) are important factors affecting 
financial loss (Y). These findings are similar to the findings from Equation (1). The results 
showed normality and the absence of multicollinearity. Strong regression relationships were 
found, indicating that financial loss can be significantly improved by safety equipment (X2), 
safety training (X3) and safety promotion (X4). However, the safety equipment (X2) was more 
important than the two other parameters. The regression model is: 
 
Equation (2): 
Y = -703.391Sqrt(x2) – 1095.34Sqrt(x3)-1879.5Sqrt(x4) + 865178.6 
 
The financial loss estimated by the regression model was HK$ 212,445, which is 90% similar 
to the mean value of the financial losses of projects 1–49. (HK236, 036)  
 
The safety equipment (X2), safety training (X3) and safety promotion (X4) were significant 
parameters that can contribute to the reduction of financial loss. 
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Descriptive Statistics 
 Mean Standard Deviation 
Staff_sqrt 499.8731 102.61963 
Equipment sqrt 160.2627 36.59140 
Training sqrt 138.2710 48.99623 
Promotion sqrt 108.9114 29.13977 
Other sqrt 118.7263 40.59536 
Financial Loss 236035.7980 185604.31670 
 
Correlations 
  Staff sqrt Equipment 
sqrt 
Training 
sqrt 
Promotio
n sqrt 
Other 
sqrt 
Financial 
Loss 
Staff sqrt 1 .835** .700** .704** .408** -.735** 
Equipment sqrt .835** 1 .808** .849** .432** -.820** 
Training sqrt .700** .808** 1 .833** .376** -.806** 
Promotion sqrt .704** .849** .833** 1 .498** -.821** 
Other sqrt .408** .432** .376** .498** 1 -.392** 
Financial Loss -.735** -.820** -.806** -.821** -.392** 1 
 
**. Correlation is significant at the 0.01 level (2-tailed). 
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Model Summary 
Model R R Square 
Adjusted R 
Square 
Std. Error of the 
Estimate 
 .867 .751 .734 95686.63273
ANOVA 
  F Sig 
Regression 45.2 0.00 
 
Coefficientsa 
Model 
Unstandardized 
Coefficients 
Standardized 
Coefficients 
t Sig. 
Collinearity Statistics 
B Std. Error Beta Tolerance VIF 
 (Constant) 865178.599 64934.533  13.324 .000   
Promotion 
sqrt 
-1879.500 1019.714 -.295 -1.843 .050 .216 4.629
Equipment 
sqrt 
-1703.391 761.049 -.336 -2.238 .030 .246 4.066
Training sqrt -1095.340 542.608 -.289 -2.019 .050 .270 3.705
Dependent Variable: Financial Loss 
 
Table 33: SPSS analysis for projects with large contract sum 
 
An analysis was also conducted for projects with small contract sums (i.e., projects 50–99). 
Negative and strong correlations were found between financial loss and the parameters, as 
shown in Table 34. The regression model expressed as Equation (3) showed the relationship 
between the financial loss related to accidents and the different sources of safety investment. 
The adjusted R2 value was 0.811 and the p-value was lower than 0.05. These results indicated 
that the model can significantly explain more than 80% of the variability of the dependable 
variable (i.e., financial loss). The regression model showed good fit and robustness as well as 
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a strong agreement with the data set. The corresponding ANOVA results showed that the 
regression model was a good fit. The F value was high and the significance was lower than 
0.05. The tolerance and VIF values of the collinearity analysis indicated that no collinear 
relationship existed between variables. The t-values indicated that safety equipment (X2) and 
safety training (X3) are important factors affecting financial loss (Y), with the safety training  
being the most significant factor. The results showed normality and the absence of multi-
collinearity. Thus, financial loss can be significantly alleviated by the safety equipment (X2) 
and safety training (X3).  
 
The regression model [Y – Sqrt(x)] exhibited the best fit and was the most suitable for 
analysing the relationship between financial loss due to construction accidents and safety 
investment. This model is expressed as: 
 
Equation (3):  
Y= -1392.07 Sqrt X2 – 2548.037 Sqrt X3 + 691526.086 
 
The estimated average was HK$231,571.27, which is about 95% similar to the mean value of 
the financial loss of samples (project 50 -99). (HK$221,821) 
 
Descriptive Statistics 
 Mean Std. Deviation 
Staff_sqrt 357.1768 65.34668
Equipment sqrt 127.6018 26.86867
Training sqrt 114.6270 41.66888
Promotion sqrt 88.6556 28.17539
Other_sqrt 93.5080 28.34712
Financial Loss 221821.6807 149388.63560
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Correlations 
  Staff 
sqrt 
Equipment 
sqrt 
Training 
sqrt 
Promotion 
sqrt 
Other 
sqrt 
Financial 
Loss 
Staff sqrt 1 .428** .325* .616** .295* -.291* 
Equipment sqrt .428** 1 .704** .682** 0.086 -.751** 
Training sqrt .325* .704** 1 .755** 0.022 -.887** 
Promotion sqrt .616** .682** .755** 1 0.198 -.751** 
Other sqrt .295* 0.086 0.022 0.198 1 -0.082 
Financial Loss -.291* -.751** -.887** -.751** -0.082 1 
       **. Correlation is significant at the 0.01 level (2-tailed). 
       *. Correlation is significant at the 0.05 level (2-tailed). 
Model Summary 
Model R R Square 
Adjusted R 
Square 
Std. Error of the 
Estimate 
 .905 .818 .811 65006.29401 
ANOVA 
   F Sig. 
Regression  105.887 0.000 
Coefficients 
Model 
Unstandardized Coefficients 
Standardized 
Coefficients 
t Sig. 
Collinearity Statistics
B Std. Error Beta Tolerance VIF 
 (Constant) 691526.086 45712.638  15.128 .000   
Training sqrt -2548.037 313.824 -.711 -8.119 .000 .504 1.983
Equipment sqrt -1392.070 486.689 -.250 -2.860 .006 .504 1.983
Dependent Variable: Financial Loss 
Table 34: SPSS analysis of projects with small contract sum  
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A comparison of the projects with large and small contract sums revealed that both groups of 
projects had similar estimated average financial losses (about HK$ 0.2 million per project). 
Safety investments are useful to reduce financial loss. Meanwhile, the safety equipment (X2) 
and safety training (X3) can significantly decrease the financial loss of each group of projects 
(both large and small contract sum). Safety promotion (X4) was significant in projects with 
large contract sums but not in projects with small contract sums. The projects with small 
contract sums might have less safety investment resources. Project managers usually allocate 
their resources, including safety personnel, training and equipment, in accordance with the 
legislation. However, safety promotion is not a legislative requirement. Thus, the managers of 
projects with small contract sums may not consider it a high priority.  
 
The details of the projects with small contract sums and the subsequent evaluation of safety 
performance are discussed in Section 7.5. 
 
Hon et al. (2014) discussed the relationship between safety climate and safety performance in 
small & medium contractors. They agreed that small & medium contractors usually suffer 
from poor safety performance by correlation analysis. However they did not provide 
suggestion to reduce the financial loss and then improve the safety performance. The research 
study fills the research gap by providing rational analysis through regression model. The study 
shows how safety investment help to reduce the financial loss in large contract and small & 
medium contract. 
 
The different scenarios are summarized as follows: 
 
1. Financial loss and safety investment had a negative correlation. Safety investment can 
help reduce financial loss. 
2. A negative correlation was found in all cases and negative coefficients were obtained 
for all independent variables (i.e., –X5). Specific safety investments in safety personnel, 
safety equipment, safety training, safety promotion and others can help reduce financial 
loss. 
3. No multi-collinearity was found. The regression model can accurately represent the 
data set (high-adjusted R2 value, F value > 10, significance < 0.05, tolerance > 0.1, VIF 
< 10).  
4. A nonlinear relationship existed between safety investment and financial loss. The 
relationship was parabolic and nonlinear.  
5. Safety equipment (X2), safety training (X3) and safety promotion (X4) are key 
parameters and their different combinations can significantly reduce financial loss in 
different scenarios, according to the models expressed in Equations (2) and (3).   
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6. The square root function is the most suitable model to represent the inverted parabolic 
relationship between financial loss and safety investment. 
7. Safety staffing (X1) and other investment (X5) are not significant factors in the 
reduction of financial loss. 
8. The average mean financial loss of a project was about HK$ 0.2 million. 
 
 
5.3.4 Explanation to research hypotheses 
 
The results of the correlation analyses between financial loss (dependent variable) and 
different safety investment sources (independent variables) in Table 28a, Table 33 and Table 
34 showed negative correlations between financial loss and independent variables. Thus, any 
safety investment can really help reduce financial loss due to accidents. 
 
Through the regression analyses using Equations (1)–(3), the financial loss can be 
quantitatively explained and related to a combination of different safety parameters. The 
relationships between financial loss due to accidents and different parameters can be 
summarized as follows: 
 
Hypothesis Coefficient 
Significance in 
equation (1) 
Coefficient 
Significance in 
equation (2) 
Coefficient 
Significance in 
equation (3) 
Remark 
H1 (Staffing investment 
significantly helps to 
reduce accidents and 
financial losses) 
Excluded Excluded Excluded Not significant. 
H2 (Safety equipment 
significantly helps to 
reduce accidents and 
financial loss) 
0.007 0.03 0.006 Significant 
H3 (Safety training 
significantly helps to 
reduce financial losses 
caused by accident) 
0.00 0.05 0.00 Significant 
H4 (Safety promotion 
significantly helps to 
reduce financial losses 
caused by accidents) 
0.04 0.05 Excluded Significant in overall case 
and large contract sum 
case 
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H5 (Other safety 
investment significantly 
help to reduce financial 
losses caused by 
accidents) 
Excluded Excluded Excluded Not significant 
 
The results of testing the coefficient significance showed that hypotheses H2, H3 and H4 were 
supported, that is, investment in safety equipment, safety training and safety promotion can 
help reduce accident financial loss in general. Hypotheses H1 and H5 were not supported. Thus, 
investment in safety personnel and others cannot really help reduce accident-related financial 
loss, according to the regression analysis. 
 
The summary table can explain the research hypotheses stated in Section 2.10: (1) safety 
equipment and safety training significantly reduce financial loss due to accident, (2) safety 
promotion can help but not significantly in projects with small contract sums and (3) safety 
personnel and other investments cannot significantly reduce financial loss.  
 
The findings fill the research gap regarding expectation in safety investment whereas to 
improve safety performance or reduce losses. Some researchers agreed proper safety 
investment can improve safety performance and hence reduce accident loss (Coble 2000, 
Jervis and Collins 2001, Ramierez 2004). However, some researchers did not agree with the 
argument (Crites 1995, Tang et al. 1997 and Feng 2013). This research answers the riddle why 
different researchers get extreme findings: sufficient safety investment in specific aspects is 
important in improving safety performance and hence reduce financial loss. Stakeholders 
should provide safety investment with definite target and aspects, otherwise the investment 
becomes invalid.  
 
 
5.4 Monte Carlo Simulation and Sensitivity Analysis 
 
Brandimarte (2014) introduced the concept and numerical integration of Monte Carlo 
simulation, which is a probabilistic model involving an element of chance. He modelled and 
estimated the results by using the Monte Carlo simulation, which is particularly useful in risk 
management and financial analysis. In this method, different variables are classified into 
different groups by drawing a random number (e.g., 0–999 in the case of a sample with 
n=1000) and a random value is generated. 
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5.4.1 Monte-Carlo simulation  
 
In this study, 1000 runs of Monte Carlo simulation were executed. The independent variables 
were then generated and substituting into the regression model. Financial loss cases were 
randomly generated 1000 times for analysis. The results are plotted and shown in Figure 18. 
By substituting the generated independent variables into Equation (1), the mean and standard 
deviation of the financial loss per project was estimated to be HK$ 134,285 and HK$ 89,242, 
respectively. The Monte Carlo simulation results exhibited a near-normal distribution.  
 
 
Figure 18: Distribution of Financial loss by Monte Carole Method   
 
5.4.2 Sensitivity analysis 
 
All safety investment sources (X1–X5) presented negative correlations with financial loss due 
to construction accidents. Thus, any safety investment can help reduce accident-related 
financial loss. Equation (2) in Chapter 5.3 provides a quantitative expression of how safety 
investment helps reduce financial loss. 
 
Understandably, no construction participants are willing to budget or forecast financial losses 
resulting from construction accidents even if they occur in the construction industry. By 
contrast, stakeholders may benefit from efficiently investigating how safety investment can 
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improve or reduce financial loss through quantitative explanations. According to the equation 
for the relationship between financial loss and safety investment in Section 5.3, the significant 
parameters that affect financial loss due to construction accidents are safety equipment, 
training and safety promotion. Thus, when stakeholders invest money and resources in safety 
equipment, training and promotion, a quantitative and effective reduction in financial loss may 
be obtained.  
 
Table 35a provides a table of the financial losses resulting from each of the variations in safety 
equipment, safety training, or safety promotion while keeping the different parameters 
constant. The financial loss per project increased when safety investment decreased, indicating 
a negative correlation between these two variables. Conversely, the financial loss per project 
decreased if the safety investment increased.  
 
The analysis of the effect of increasing safety equipment, safety training, or safety promotion 
separately by keeping the other parameters constant indicated that the financial loss per project 
decreased. The influence of each parameter on the dependent variable (was studied by 
sensitivity analysis. When the safety training (X3) increased by 10% (~HK$ 1500 per month), 
the financial loss was reduced to about HK$ 9,500 per project. When the safety equipment 
(X2) increased by 10% (~HK$ 2000 per month), the financial loss was reduced to about 
HK$ 8,500 per project. When the safety promotion (X4) increased by 10% (~HK$ 1,000 per 
month), the financial loss was reduced to about HK$ 5,000 per project. Additional investment 
in safety staffing (X1) and other investment (X5) did not help reduce financial loss, according 
to the regression analysis. Table 35a and 35b provide the numerical breakdown of the safety 
investments into equipment (X2), safety training (X3) and safety promotion (x4). 
 
Table 35c shows the reductions in the financial loss per HK$ 1000 safety investment. Safety 
training was the most effective safety investment parameter to reduce financial loss. Investing 
an additional amount of HK$1000 in safety training yielded HK$ 6,300 reduction in each 
accident case. Safety training was followed by safety promotion in second and safety 
equipment in third. Safety staffing and other safety investment cannot reduce financial loss, 
according to the sensitivity analysis. 
 
Safety training, such as compulsory safety training, induction training, in-house training, drills 
and other special trade training has been considered helpful in enhancing workers’ sense of 
safety. According to Namian et al. (2016) and Zou et al. (2010), safety training is not limited 
to technical or skills training; it should also include psychological and ethical training. 
Workers are generally believed not to be lacking in trade skills and workmanship; however, 
they lack ethical sense with regard to hazards, risk analysis, accident consequences and impact. 
Thus, such ethical sense should be reinforced. 
 
189 
 
In view of the results, investing more in training (X3) may be appropriate. According to the 
sensitivity analysis (adjusted sensitivity table), investment in equipment (X2), training (X3) 
and promotion (X4) can significantly reduce financial loss. Feng (2013) had a similar 
sentiment, that is, investment in voluntary safety measures (safety training) is an effective 
strategy to prevent accidents. The following is a summary of the equation and significant 
parameters of the model: 
 
Equation Description Significant parameter 
(1) Overall project Safety equipment, training and promotion 
(2) Project with large contract sum Safety equipment, training and promotion 
(3) Project with small contract sum Safety equipment and training 
   
 
Safety promotion, may it be in the form of incentives, safety banners, posters, seminars and 
financial support for safety activities, may also be useful for reducing financial loss from 
accidents.  
 
Every year, the Development Bureau organizes “Considerate Contractors Site Award Scheme” 
and “Construction Safety Week,” and the Labour Department organizes “Construction 
Industry Safety Award Scheme” for the construction industry stakeholders, such as companies, 
workers and the public.  
 
An incentive scheme is a type of safety promotion that can encourage workers to work safely. 
“Pay for Safety Performance Merit Scheme” has been implemented since 2013 for some 
government projects in Hong Kong. This scheme ties payment to the performance of 
contractors to motivate them to strive for high safety performance. The scheme provides a 
merit payment equivalent to 1.7% of the estimated contract sum of the project.  
 
Sawacha et al. (1999) summarized the factors that affect safety performance on construction 
sites in the UK. They found that safety equipment, safety training and safety promotion (i.e., 
seminar (management) talk, safety book and safety policy of the company) are used to enhance 
safety performance. Taken together, the results obtained by the researcher showed that 
investments in safety equipment, safety training and safety promotion not only reduce financial 
loss due to accidents but also improve the overall performance of construction sites. 
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Researchers have pointed out that small- or middle-scale contractors cannot invest a 
considerable amount of resources in safety (Mayhew et al., 1997, Wilson and Koehn, 2000, 
Champoux and Brun 2003, Rikhardsson and Impgard 2004, Fabiano et al. 2004). Thus, 
effective investments in safety equipment, safety training and safety promotion are suggested 
to the management of such companies to reduce financial loss due to accidents. Safety 
performance was shown to improve by investing in these three. The framework of investment 
is introduced in Chapter 7 and relevant recommendations are further discussed in Chapter 8.
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Sole 
Change of 
specific 
safety 
investment 
Amount of Safety 
equipment per 
month 
Financial Loss if 
sole change of 
safety equipment 
Amount of Safety 
Training per 
month 
Financial Loss if 
sole change of 
safety training  
Amount of Safety 
promotion per 
month 
Financial Loss if 
sole change of 
safety 
promotion  
70% HK$14,979.40 HK$144,668.8 HK$11,069.34 HK$148,144.6 HK$7,070.47 HK$133,682.3 
80% HK$17,119.32 HK$134,467.1 HK$12,650.68 HK$136,628.8 HK$8,080.53 HK$127,576.6 
90% HK$19,259.23 HK$125,225.2 HK$14,232.01 HK$126,237.2 HK$9,090.60 HK$121,971.9 
No change HK$21,399.15 HK$116,786.7 HK$15,813.35 HK$116,786.7 HK$10,100.67 HK$116,786.7 
110% HK$23,539.06 HK$109,033.7 HK$17,394.68 HK$108,139.2 HK$11,110.73 HK$111,959.4 
120% HK$25,678.98 HK$101,874.5 HK$18,976.01 HK$100,187.3 HK$12,120.80 HK$107,442.1 
130% HK$27,818.89 HK$95,236.3 HK$20,557.35 HK$92,845.7 HK$13,130.87 HK$103,196.9 
Table 35a: Summary table of sensitivity analysis 
 
 
Financial loss change 
after sole change of safety 
equipment 
Financial loss change 
after sole change of safety 
training  
Financial loss change 
after sole change of safety 
promotion 
100% - 70% -HK$27,882.1 -HK$31,357.9 -HK$16,895.7 
100% - 80% -HK$17,680.5 -HK$19,842.1 -HK$10,789.9 
100% - 90% -HK$8,438.5 -HK$9,450.5 -HK$5,185.2 
- HK$0.0 HK$0.0 HK$0.0 
100% - 110% HK$7,753.0 HK$8,647.5 HK$4,827.3 
100% - 120% HK$14,912.2 HK$16,599.4 HK$9,344.5 
100% - 130% HK$21,550.4 HK$23,941.0 HK$13,589.8 
Table 35b: Summary table of adjusted sensitivity analysis 
 
 Sole incense in safety 
equipment (Other 
parameters keep 
constant) 
Sole incense in safety 
training (Other 
parameters keep 
constant) 
Sole incense in safety 
promotion (Other 
parameters keep 
constant) 
Reduction of financial loss 
per HK$1000 safety 
investment 
HK$8,438.5/2 
=HK$4,219 
HK$9,450.5/1.5 
=HK$6,300 
HK$5,185.2 
Table 35c: Reduction of financial loss per HK$1000 safety investment 
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5.5 Post validation 
 
Four additional construction projects were used for post-validation after the implementation 
of the regression model. These projects, which had 43 accident cases, were started in 2014 and 
were completed in 2016 and 2017, which is beyond the sampling period of this research. The 
aim of the post-validation method is to verify if the regression model can still predict the 
financial loss. The inflation rate can usually be reimbursed. According to GCC (1996), the 
material cost and contract sum are fixed at the commencement stage and the contractor can 
claim the difference in material (e.g., such as steel or copper) cost according to contracts. The 
four additional construction projects were used to verify the regression model. Table 36a 
shows the inflation rates and compound interest rates recorded for the post-validation. 
According to Table 36c, the compound interest rates were 1.1335% and 1.168% in 2014 and 
2015, respectively. The results of the first batch of post-validation are shown in Tables 36b–
36d. The estimated financial loss per accident case was generated by Equation (1) and 
multiplying the compound interest rate according to the commencement year. The absolute 
percentage error was only 9.72%, indicating that the regression model of financial loss per 
accident can well represent the ongoing Hong Kong situation by multiplying the compound 
interest rate even if the sample data were from 2007 to 2012. 
   
Two batches of the post-validation interview were conducted to review the research findings. 
The first batch of the post-validation interviews aimed to assess the results obtained by the 
regression models. Five senior managers in the field were interviewed. The question mainly 
asked for their views on whether the findings can aid in the reduction of financial loss by safety 
investment from the point of view of top management. The summarized results are shown in 
Appendix VI. The second batch and of post-validation interviews aimed to review the 
proposed framework based on the research findings. Sixteen safety officers were interviewed 
to ask for their views on whether the proposed framework can improve safety performance 
and reduce financial loss due to accidents from the point of view of frontline safety staff. The 
summary of results is shown in Appendix XI.    
 
The framework was created based on the literature review. A questionnaire survey was 
conducted to verify whether the proposed framework could help reduce financial loss resulting 
from accidents. The results are shown in Chapter 7. 
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5.5.1 Post validation interview with senior management 
 
The regression model equations were presented to contractor representatives for post-
validation and comment. Five representatives from the top management of construction 
companies were interviewed to verify whether the findings from the model is reasonable. 
Yeung et al. (2008) applied post validation method whereas interviewing with senior 
management after the formation of regression model to reconfirm that the model is really 
useful and applicable for the industry. Information about the five representatives is presented 
in Table 36a: 
 
Representative Position Company Name Experience in 
construction field 
AJ Safety Manager Main Contractor and developer >15 years 
AK Director Main Contractor. >40 years 
AL Managing 
Director 
Consultant firm. >40 years 
AM Construction 
Manager 
Developer >30 years 
AN General Manager Main Contractor >30 years 
Table 36a: Summary of post validation interview (1st batch) with industrial representatives 
 
During the post-validation interview with senior managers, interview questions were asked to 
verify whether the research findings are relevant and practised in their construction companies. 
The questions and replies from the interviewees are presented in Appendix VI. 
 
In the first batch of post-validation, the researcher aimed to know whether the senior 
managers from the industry had the same understanding/comment regarding financial loss 
and safety investment. The questions during the post-validation interview included the 
following: 
 
(1) What is the key parameter(s) that influence(s) financial loss? 
(2) Does the respondent agree with the findings from the results of the regression model that 
the financial loss per accident (mild, moderate, or serious) is HK$ 26,000?  
(3) Which parameter(s) (i.e., safety personnel, safety equipment, safety training, safety 
promotion and others) is sufficient to reduce financial loss? 
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(4) Does the respondent agree with the findings that safety equipment, safety training and 
safety promotion are sufficient parameters to reduce financial loss?  
(5) Does the respondent agree with the findings from the quantitative analysis that the 
financial loss per month in a project with a short duration is higher than that in a project with 
a long duration? 
(6) Does the respondent agree with the findings from the quantitative analysis that the 
financial loss per month in a project with a small contract sum is higher than that in a project 
with a large contract sum?  
(7) Does the respondent agree with the findings from the analysis that the mean and upper 
predicted value of the percentage of financial loss per project are about 0.08% and 0.15% of 
the contract sum, respectively? 
(8) How does the predicted value of financial loss help evaluate a contractor? 
For question (1), the respondents usually agreed that (D1) salary loss of victim, (D4) fines and 
legal expenses and (D5) lost time of other employees are the key parameters that influence 
financial loss. They indicated that indirect costs, such as tender suspension, additional tender 
price due to poor safety record, delay of processing, no production, replacement of top 
management, skill workers, suspension of work, and cessation of work, are huge. 
 
For question (2), the respondents commented that the financial loss is dependent on the 
severity of the accidents because absence day and salary are control parameters. A respondent 
provided solid figures to support that the number of absence days per accident may be from 3 
days to 5 days. Therefore, the calculated value of the financial loss is similar to the research 
findings. Another respondent pointed out that a recorded financial loss for a serious accident 
case in his or her company was HK$ 700,000 and commented that the difference between a 
minor injury and a major injury varies. 
 
For question (3), the respondents agreed that safety investment usually helps reduce financial 
loss due to accidents. They further stated that safety planning/planning of safety 
approach/planning in advance (design stage), good safety management system (SMS), 
payment for safety schemes and payment for safety merit schemes can all reduce financial loss. 
 
For question (4), the respondents agreed with the research findings that sufficient safety 
training, safety equipment (e.g., personal protective equipment or PPE) and safety promotion 
are good suggestions to reduce financial loss. They further suggested that providing ethical 
training (i.e., accident experience sharing by a victim) is recommended. Both penalty and 
incentive are good for promotion. A respondent mentioned that contractors usually reach the 
minimum legislative requirement in private projects; however, incentive schemes are rare in 
private projects. Another replied that engineering control, hazard elimination, engineering 
design and safety planning under an SMS are important. 
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An interviewee suggested an efficient method to reduce the accident rate by punishing (e.g., 
payment deduction or fine) all levels of participants, including the main contractor, 
subcontractor and worker if unsafe activities are found. An occupational health and safety 
officer of the Labour Department may inspect the site regularly; issue the main contractor a 
reminder, fine, prosecution order and/or a cessation order for a serious case if the officer finds 
any unsafe activities. However, the Labour Department seldom sues workers. The interviewee 
said that if a worker is fined, all workers would be forewarned that they should bear the 
consequences of unsafe activities. 
 
For question (5), the majority of the respondents think that the financial loss per month in a 
project with a short duration is higher than that in a project with a long duration probably 
because the denominator of a short project is lower. However, they asserted that in view of the 
fact that short-duration projects are rush, they are not afforded the time to train workers and 
changing or reschedule the work is difficult. One replied that in minor works projects, in which 
the resources to ensure safety are limited, the financial loss may be huge.       
 
For question (6), the respondents agreed that financial loss in a project with a small contract 
sum is higher than that in a project with a large contract sum probably because of the 
denominator of a small project is lower. They also think this difference is because a small 
project has fewer resources for safety investment and fewer safety staff members. 
 
For question (7), the respondent had no comment regarding the percentage of financial loss. 
They replied the actual values might be different for large and small projects. They do not have 
the figures for the magnitude but do not object to the values presented. 
 
For question (8), the respondents agreed that the predicted value of financial loss could help a 
client evaluate a contractor during tender submission. The client can review the contractor 
according to its accident record, prosecution due to safety issues and expenses during the 
tender interview. Furthermore, the predicted value can be used for estimation of in-house 
overhead cost 
 
The regression models were presented to the same representatives to seek advice from the 
industry in Hong Kong. The representatives appreciated the concept of quantifying the 
financial loss of accident. They agreed that the key factors affecting financial loss are the 
victim’s salary and the number of absence days. Although the representatives had different 
views regarding the amount of financial loss per accident, they were happy to have financial 
loss quantified for loss prediction. All of them agreed that predicting the financial loss of a 
project is difficult to predict given that the number of accidents is unpredictable and the 
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severity of accidents is unknown. They all agreed that safety investment can help reduce 
financial loss but they did not have an idea as to how financial loss can be reduced by solely 
increasing a particular safety parameter. They agreed that financial loss could be reduced if 
resources in safety equipment, safety training and safety promotion are increased but they did 
not know how to measure the reduction in financial loss. 
 
The regression model was validated on independent projects outside the survey period (i.e., 
April 2007–Mar 2012). The results are definitely accurate by multiplying the compound 
interest rate by the coefficient, as shown in Table 36b. Table 36c provides a summary of the 
validation experiments. Thus, four new projects, which commenced in 2014 and 2015 and 
were completed in 2016 and 2017, were used. The compound interest rate was multiplied, as 
shown in Table 36b. The percentage differences between the estimated financial loss 
×compound interest rate values and the exact losses are shown in Table 36c. The estimated 
financial loss per accident case was estimated using the regression model. The post-validation 
results and the results of each accident case are shown in Table 36d. 
 
Prediction results for projects not within the survey period (multiplied by interest rate) 
Year 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 
Inflation rate: 2 % 8.9% 0.52% 2.38% 5.28% 4.05% 4.33% 4.43% 3.04% 2.45% 
Compound 
interested rate 
1 1.0405 1.0855 1.1335 1.168 1.1966 
Table 36b. Inflation rate and compound interested rate of Hong Kong (Census, HKSAR, 2007 – 2016) 
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Project 
No 
Project type Contract 
sum 
(HK$ 
million) 
No of 
reported 
accident 
Project 
commencement 
date 
Project end 
date 
Total safety 
investment 
per month 
(HK$) 
Exact 
Financial loss 
of project 
(HK$) 
% Safety 
investment/ 
Contract sum
% 
Financial 
loss/ 
Contract 
sum 
Compound 
Interest rate
% Difference 
between Estimated 
financial loss * 
compound interest 
rate to Exact loss 
1001 Addition & 
Alteration 150 
4 2/5/2014 15/1/2016 HK$148,500 HK$101,820 2.25% 0.068% 1.1335% 6.82% 
1002 Addition & 
Alteration 120 
10 24/3/2014 17/5/2016 HK$135,385 HK$278,650 2.93% 0.232% 1.1335% 9.74% 
1003 Building 
project 665 
18 15/10/2015 13/3/2017 HK$325,667 HK$484,851 0.66% 0.073% 1.168% -11.60% 
1004 Building 
project 650 
13 15/8/2014 26/8/2016 HK$242,417 HK$189,745 1.16% 0.029% 1.1335% 4.97% 
   
Table 36c: Summary of post validation projects 
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Case Financial loss Estimated financial loss after inflation
Absolute % 
error 
1001 HK$37,560 HK$    35,411.17 5.72 
1002 HK$33,050 HK$    31,791.34 3.81 
1003 HK$8,560 HK$      8,399.87 1.87 
1004 HK$22,650 HK$    20,098.15 11.27 
1005 HK$30,770 HK$    33,153.81 7.75 
1006 HK$50,260 HK$    51,992.58 3.45 
1007 HK$28,010 HK$    31,276.73 11.66 
1008 HK$21,410 HK$    24,237.70 13.21 
1009 HK$34,010 HK$    34,796.25 2.31 
1010 HK$22,560 HK$    25,397.27 12.58 
1011 HK$29,330 HK$    32,684.54 11.44 
1012 HK$23,170 HK$    27,341.22 18.00 
1013 HK$13,160 HK$    15,438.90 17.32 
1014 HK$25,970 HK$    26,909.62 3.62 
1015 HK$20,110 HK$    23,766.53 18.18 
1016 HK$71,150 HK$    68,394.64 3.87 
1017 HK$9,770 HK$      9,985.30 2.20 
1018 HK$19,210 HK$    22,557.65 17.43 
1019 HK$15,430 HK$    16,755.03 8.59 
1020 HK$9,000 HK$      9,139.08 1.55 
1021 HK$27,650 HK$    30,294.48 9.56 
1022 HK$107,010 HK$   112,014.77 4.68 
1023 HK$16,815 HK$    17,178.13 2.16 
1024 HK$9,220 HK$      9,380.86 1.74 
1025 HK$23,390 HK$    27,151.39 16.08 
1026 HK$12,477 HK$    12,080.69 3.17 
1027 HK$21,410 HK$    24,975.41 16.65 
1028 HK$26,250 HK$    30,294.48 15.41 
1029 HK$6,230 HK$      8,292.87 33.11 
1030 HK$32,960 HK$    37,668.65 14.29 
1031 HK$48,210 HK$    53,988.53 11.99 
1032 HK$8,560 HK$      8,655.53 1.12 
1033 HK$18,770 HK$    21,422.08 14.13 
1034 HK$16,390 HK$    19,251.43 17.46 
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1035 HK$29,010 HK$    33,196.88 14.43 
1036 HK$33,070 HK$    34,326.98 3.80 
1037 HK$12,790 HK$    13,444.51 5.12 
1038 HK$5,585 HK$      5,760.23 3.14 
1039 HK$23,390 HK$    26,349.41 12.65 
1040 HK$14,700 HK$    17,081.34 16.20 
1041 HK$11,810 HK$    11,332.80 4.04 
1042 HK$11,620 HK$    13,796.46 18.73 
1043 HK$12,610 HK$    12,939.87 2.62 
Average HK$24,536 HK$    26,288.49 9.72% 
Table 36d: Post validation result: Estimated financial loss per accident case
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5.6 Summary of the Chapter 
 
Relevant literature was reviewed to derive a set of independent variables that can affect 
financial loss. A series of structured interviews were conducted from June 2013 to 
December 2013 to investigate the real situation and real data in the Hong Kong 
construction market. A total of 109 projects and 879 accident cases were recorded. The 
109 projects represent 8.86% (~10%) of the total contract sum of the projects from 2007 
to 2012. 
 
In previous studies, scholars investigated investment in construction safety and found 
that safety investment can reduce accident number and improve safety performance. 
However, they did not identify the relationship between safety investment and financial 
loss due to construction accidents. In this study, the author fill the research gap that 
sufficient safety investment in safety equipment, training and promotion can reduce 
financial loss. 
 
Safety investment and financial loss due to construction accidents are discussed in 
Sections 3.2.1.1 and 3.2.1.3, respectively.  
 
The variables are summarized as follows:  
 
Safety investment: 
 
1. Salary of safety personnel (A1): The salary of safety personnel includes the 
salary expenses for safety-related staff, both on-site or at the head office. The 
number of staff members and their monthly wages was recorded for estimation. 
The duty of safety personnel and their work were considered investment in 
safety staffing. Safety personnel conduct safety inspection and meetings, as well 
as administrative work, are grouped in this item. 
 
2. Safety equipment investment (A2): Safety equipment investment includes 
expenses for safety equipment and facilities to purchase or upgrade PPE, 
facilities provided to save a life, or any items to prevent or reduce hazards and 
injury.  
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3. Safety training expense (A3): This parameter includes money spent on 
compulsory safety training, induction training, in-house training, drills and 
other special trade training.  
 
4. Safety promotion expense (A4): This parameter includes expenditure on safety 
promotion, such as incentives, safety banners, posters and financial support for 
safety activities. 
 
5. Other expenses (A5): Other expenses include expenditure on safety-related 
activities. They include all expense items, such as innovative technologies, 
methods and tools designed for safety, the budget for the safety committee, time 
lost due to safety committee activities and other safety investment not included 
in parameters A1–A4. 
 
Financial loss: 
 
Financial loss is loss due to an injured person’s absence from work.  
Compensation and day loss (C1): This loss is estimated by the number of days of 
absence (C1a) × salary of the victim (C1b). This loss should be added to the loss from 
the injured person after resuming work because the effectiveness and the work done by 
the victim are believed to be reduced after resuming work. The compensation paid by 
the employer to the injured worker is considered a financial loss. 
 
Loss from the injured person (after resuming work) (C2): This loss is the exact money 
paid by the contractor to the victim out of compassion. It is estimated from the 
equivalent loss (day loss × 1/20 + percentage of disability) × daily wage.  
 
Medical service (C3): Hospitalization expenses (C3a) depend on the number of days on 
which the victim stayed in a public or private hospital. For Hong Kong residents, the 
hospitalization cost is only HK$ 100 per night for public hospital services. The 
expenses for private hospital services are added up. Medical expenses (excluding 
hospitalization expenses) (C3b) and other expenses (e.g., transportation to the clinic) 
(C3c) are included in the medical services and expenses.  
 
Fines and legal expenses (C4): It is the penalty of a contractor due to negligence and 
carelessness and legal expenses include solicitor fees borne by the contractor. 
202 
 
Expense loss of other employees (C5): When an accident happens, other employees 
spend time in assisting injured person/s. After the accident, additional administrative 
works or investigation may be required, which induces time and costs.  
 
Equipment or plant loss (C6): It is the expense if an accident induces 
damages/replacement cost of a plant, repairing cost, or others, which might easily be 
understood as repair cost or loss after the accident.  
 
Damaged materials or unfinished work (C7): It is the expense if an accident induces 
damages to material or unfinished work.  
 
Idle machinery/equipment (C8): It is the expense if an accident induces idle machinery 
or equipment. It is estimated by the daily hired wage of a plant multiplied by the number 
of idle time.  
 
Other items (C9): It is the expense if an accident induces other expenses, which are not 
covered under other items (C1–C8). 
 
The relationship between financial loss per accident and independent variables was 
investigated. According to the SPSS analysis, financial loss per construction accident 
is significantly affected by day loss of victim, fine and legal cost, equipment loss, 
material loss and cost in idle plant.  
 
The relationship between financial losses per project and safety investment was also 
investigated. 99 project cases were tested, and a negative correlation was found in all 
cases. The negative coefficient was found in all independent variables (X1, X2, X3, X4 
and X5). 
 
The research hypothesis is set in Chapter 2. Safety equipment, safety training and safety 
promotion significantly reduce the financial loss according to regression analysis. 
 
No multicollinearity was found. The regression model representing the data set is 
significant (high-adjusted R2 value, F value > 10, significance < 0.05, tolerance > 0.1, 
VIF < 10). A nonlinear relationship was found between safety investment and financial 
loss. The relationship is likely parabolic but not a linear relationship, which has been 
elaborated in research objective (5) 
203 
 
Equation (1):  
 
Sqrt Y = -1.616 Sqrt X2 -2.101 Sqrt X3 -1.455 Sqrt X4 + 988.57 
  (Safety equipment)(Safety training) (Safety promotion) (Constant) 
(Financial loss per project)    
 
According to the SPSS summary, a nonlinear regression model was found. Adjusted R2 
is 0.699, which represents that the regression model can significantly explain 
approximately 70% of the independent variables. In Equation (1), safety equipment, 
safety training and safety promotion are significant parameters, which affect 
(improving) financial loss. Square root (Sqrt) provides the best correlation explanation. 
Regression equation can be satisfactorily validated. It provides a quantitative 
expression on how safety investments help reduce financial loss. 
 
From the equation, the negative correlation between financial loss and safety 
investment was found. This finding means that safety investment can help reduce 
financial loss. A nonlinear regression model, which is expressed in Equation (1), best 
explains the relationship between financial loss and safety. According to the regression 
analysis, investments in safety equipment, safety training and safety promotion can 
significantly reduce financial loss due to accidents. 
 
Further SPSS analysis was conducted to investigate the relationship between financial 
loss and safety investment in projects with large and small contract sums (Equations (2) 
and (3)). According to the nonlinear regression model, equipment, training, and 
promotion are combined into different models, which were found to be significant 
parameters in reducing financial loss.  
 
In general, a significant relationship between safety investments and financial loss of 
contractors was found. According to the Monte Carlo simulation study, 1000 simulation 
cases were evaluated, and the mean result was matched with the estimated value of the 
financial loss.  
 
The author further investigated which aspect (parameter) is the most significant factor 
for financial loss. The reduction of financial loss by the sole increase of investment is 
an independent variable of safety equipment, safety training and safety promotion, and 
the constant parameters were tested. The results are shown in Table 35. According to 
the sensitivity analysis method, safety training is the most significant investment among 
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other aspects to reduce financial loss due to accidents. If investment on safety training 
is increased by 10%, 7% reduction in financial loss will be recorded. In an accident, 
loss includes direct and indirect losses, which does not only cover the value of the 
financial loss. It is a remarkable reduction in the overall accident output for all 
stakeholders and social resources.   
 
In summary, Equations (1)–(3) significantly present how safety investment helps 
reduce financial loss due to accidents 
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Chapter 6: BENCHMARK DEVELOPMENT AND IMPLICATION 
 
The benchmark index is helpful and enables stakeholders to understand the site 
performance and relationship between financial loss and safety investment. The 
objectives of the benchmark index are (1) to measure the safety investment/financial 
loss performance, (2) to compare the resource utilization and (3) to make a stratum for 
comparison with other cities/countries 
 
In this study, a benchmark was proposed to show the relationship between financial 
loss and safety investment. Benchmark figures were also introduced: common 
investment/loss zone (the concept of common performance zone was introduced by 
Anson and Shou, 1998). The zone was set as (mean ± 1 standard deviation) of the total 
safety investment per month from ~70% (68.2% of the x-axis) and (mean ± 1 standard 
deviation) of the total financial loss per month from ~70% (68.2% of the y-axis) of the 
sampled project. The zone represents common circumstances, which happen in the 
construction industry of Hong Kong.  
 
The concept from Anson and Shou (1998) introduced the benchmark figure concept to 
verify the matching of concrete delivery performance between concrete batching plant 
and construction sites. The concept has been implanted into this research study to 
compare the performance between % financial loss and % safety investment of 
contractors.  
 
In the x-axis, the mean of safety investment per month is HK$265,656 and the safety 
investment of the effective zone is from HK$139,738 to HK$397,574. This value 
represents the safety investment of nearly 70% of the sample projects. Safety 
investment per project varies depending on the different scopes of projects and 
difficulties undergone. This finding provides a general safety investment for the 
majority of projects in Hong Kong. 
 
In the y-axis, the mean of financial loss per month is HK$10,176 and the financial loss 
of the effective zone is from HK$3,690 to HK$16,662. This value represents the 
financial loss of nearly 70% of the sample projects. 
 
Figure 19 introduces a common investment/loss zone, which represents the 
performance of a sample finance loss and the mean of financial loss per project.  
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Figure 19: Common Investment/ Loss zone
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6.1 Development of Benchmark figures 
 
The common investment/loss zone represents a zone of common safety investment in 
the project and financial loss (generated from a regression model together with the 
Monte Carlo simulation). The value of the modelled financial loss per month (y-axis) 
provides a simulation result by the Monte Carlo method (1000 times) from the 
regression model’s estimated financial loss per month. The upper (X + S: HK$ 16,662) 
and lower values (X – S: HK$3,690) represent ~70% of the simulation results that have 
been used as the benchmark zone (Feng 2013). 
 
The number of accidents or loss due to accidents is not associated with the health and 
safety budget investment (Alonso et al. 2013). 70% of the simulation results are 
sufficient to present the lower and upper zones of the modelled financial loss (y-axis). 
The sample total safety investment per month (x-axis) based on the sampled project 
from 2007 to 2012 represents approximately 10% (actual 8.86%) of the overall contract 
sum of construction projects in Hong Kong. The lower and upper safety investment 
zones were set as references. For easy understanding, the author introduced a ‘common 
investment/loss zone’, which represents common situations in Hong Kong. 
 
In Figure 19, the common investment/loss zone represents the common safety 
investment and accident loss in the performance of 109 accident samples in Hong Kong. 
The investment/loss zone provides a figure to verify whether the safety investment and 
financial loss of particular projects are ‘common’ or not. On the one hand, if a project’s 
recorded financial loss is greater than the upper balance of the zone (y-axis), then the 
particular project has lost more than the sum of the ‘common’ loss in Hong Kong. On 
the other hand, if a project’s recorded safety investment is greater than the upper 
balance of the zone (z-axis), then the particular project invests much more than the 
‘common’ project requirement. The project might be much more complicated or the 
client has specific safety needs.  
 
Nearly half of the performance of the sampled projects was found within the ‘common 
investment/loss zone’. This finding represents a common phenomenon of contractor 
investment in safety and common financial loss in projects. The ‘common 
investment/loss’ zone provides a benchmark index to assess the safety investment and 
loss of accident. It also provides a quantitative measure for management to verify the 
successfulness of site operations.  
 
The financial loss of one-third of the sample projects is higher than the upper value of 
the zone (y-axis). This finding indicates that the financial loss of the project is 
sometimes unpredictable and greater than what people expect.   
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The mean of financial loss is approximately HK$10,000 per project per month (an 
indirect loss has not yet been counted). According to Coble et al. (2000), indirect cost: 
direct cost = 4:1), the total accident loss is approximately HK$50,000 per month and 
the total safety investment is HK$265,000 per month. The expenses may be initiated 
by regulation requirements (e.g. safety personnel, safety training and safety promotion). 
Furthermore, the expenses may be reimbursed according to contracts (e.g. insurance 
premium and inflation).   
 
Figures 20a and 20b show how project duration changes in the investment/loss zone. 
For a long project duration (≥30 months), high safety investment per month usually 
suggests the complexity and sustainability of the project. In such a case, low financial 
loss per month can be found, and safety investment per month is usually higher than 
the mean of the sample (Figure 20a). For a short project duration (<30 months), low 
safety investment per month is likely and usually involves a project with a high 
financial loss per month. Safety investment per month is likely to be lower than the 
mean of the sample (Figure 20b). The longer the project duration, the larger the 
denominator causing the high financial loss per month. 
 
An examination of Figures 20c and 20d show how the contract sum of the project 
changes in the investment/loss zone. For large contract sum projects (sorting from 1–
55), high safety investment per month that is usually inputted into a project may be 
induced by the complexity and large scope of the project, and financial loss per month 
was found to result from having less safety investment per month than the value 
illustrated by the mean of the sample. Financial loss is low (maybe due to the large 
denominator) and safety investment is much more than that of the small contract sum 
project (Figure 20c). For small contract sum projects (sorting from 56–109), a low 
safety investment per month is usually invested in a project, high financial loss per 
month was recorded and safety investment per month was lower than the mean of the 
samples (Figure 20d). Financial loss in projects with small contract sums tends to be 
high probably because the resource in the safety investment is relatively low, and thus 
financial loss due to accidents is higher than that of large contract sum projects. By 
contrast, financial loss in projects with large project contract sum is. 
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Figure 20a: Common Investment/ Loss Zone (project duration ≥ 30 months) 
 
 
 
 
Figure 20b: Common Investment/ Loss Zone (project duration < 30 months) 
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Figure 20c: Common Investment/ Loss Zone (Large contract sum) 
 
 
 
 
Figure 20d: Common Investment/ Loss Zone (Small contract sum) 
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6.2 Application of Benchmark figure 
 
Before the project commencement, contractors usually prepare their budget using a 
safety investment plan (such as staffing number and their salary, equipment investment, 
training investment, promotion investment and others). Stakeholders can use Equation 
(1) to estimate the financial loss of the project and reserve budget for the loss. 
 
According to the benchmark figure in Figure 19, stakeholders can easily quantify the 
safety investment per month and financial loss per project by a simple input of their 
information in the figure. It provides a post-construction verification of the project. 
Stakeholders can review the safety investment and financial loss of the project and 
whether the project is in the ‘common investment/loss zone’. 
 
The ‘common investment/loss zone’ is further developed into ‘% common 
investment/loss zone’, which considers the relationship of the % of financial 
loss/contract sum and % of safety investment/contract sum. The % common 
investment/loss zone is introduced in Figures 21a, 21b and 21c and is examined in the 
relationship between % of financial loss and % of safety investment. According to the 
109 samples, the mean of % of financial loss is 0.08% (y-axis) and % of safety 
investment is 2.0% (x-axis) in the % common investment/loss zone. In the y-axis, the 
upper and lower bands of % of financial loss are set as X + S = 0.15% and X - S = 0%, 
respectively. In the x-axis, the upper and lower bands of % of safety investment are set 
as X + S = 3.08% and X -S = 0.97%, respectively. 
 
Tang et al. (2004) suggested the use of % of the financial loss against contract sum to 
prevent inflation. This method influences the result of the study because the findings 
are based on project data between years 2007 and 2012, and the projects in this period 
can still be testified by the ‘% common investment/loss zone’. Four post-validation 
projects (Figure 21a) were used as references to be plotted in the ‘% common 
investment/loss zone’, and details of the four projects are given in Table 36c. The % 
common investment/loss zone is applicable for projects out of the research period. 
 
Contractors prepare safety budgets based on different scopes of work and client 
requirements. In Figure 21a, post-validated projects 1001 and 1002, which are A&A 
projects, are plotted as references. The contract sum is relatively lower than the new 
project. As the time duration is long, % of safety investment is large. Moreover, the 
number and severity of accidents are both unpredictable, so the contractor is required 
to review the safety performance of project 1002 in which the financial loss is higher 
than the ‘common investment/loss zone’. For post-validated projects 1003 and 1004, 
both new building projects have a relatively high contract sum, and the % of safety 
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investment and the % of financial loss are relatively low, which may be due to the large 
dominator. The financial loss of the two projects is within the safety budget. 
 
When the post-validated project 1002 was further investigated (Table 36c), 10 accident 
cases were recorded. The total financial loss of the project is HK$278,650 and the loss 
is 0.232% of the contract sum. The project is an extreme case, which may be a sample 
outlier. This situation shows the reality that no matter how much safety investment is 
put into a project, the number of accidents and their severity are unexpected. As the 
financial loss is unexpected, a benchmark system that enables stakeholders to compare 
possibilities would be appreciated.  
 
By combining the post-validation samples (Table 36c) into the ‘common 
investment/loss zone’ (Figure 20a), a clear picture is presented for senior management 
to better enable the assignment of safety resources into future projects by comparing 
previous experience references. Building projects 1003 and 1004 from Table 36c 
perform good cost efficiency because safety investment and financial loss ratio are at a 
low ratio. Good practices from the two projects can be used for reference. By contrast, 
project 1002 (A&A project) in Table 36c is not cost-effective because the project a high 
ratio of spending on the % safety investment and recorded a high % financial loss. 
Senior management may use the problem or difficulties in this project for review and 
hence enable further improvement.  
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Figure 21a: % Financial loss vs. % Safety Investment (Overall project) 
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6.3 Discussion  
 
No construction participants are willing to budget or forecast the financial loss in 
construction accidents especially the senior management level, but accidents really 
happen in the construction industry. Figure 19 shows the overall financial loss and 
safety investment performance of sampled projects for reference and answer the 
research objective (6) given above in Chapter 1.5 
 
From Figure 21a, it shows that the average % safety investment is between 1- 3% which 
is usually acceptable in Hong Kong situation (X – axis). There are 87% of sample 
project found below the upper boundary of % safety investment of contract sum. The 
mean % financial loss of project is about 0.08% of the contract sum. The upper 
boundary of Y-axis of % Investment/ Loss zone is 0.15% of contract sum, according to 
recorded sample, financial loss of 84% sampled projects are within the Y-axis of the 
zone. 
 
By separating the sample projects according to their contract sum, the relationship is 
put into Figure 21b and 21c. It investigates the relationship between % Financial loss 
and % Safety investment by considering project with large contract sum and small 
contract sum respectively.  
 
From Figure 21b, where project with large contract sum, it shows that almost projects 
are within “% investment/ Loss zone”. Financial loss with large contract sum is usually 
less than 0.15%. Safety investment is often within 0.97% - 3.08% of the contract sum. 
The zone provides a good indicator for project stakeholders. It is believed that large 
contract sum usually get adequate safety investment, sustain inspection and monitoring. 
Risk management against that kind of project is performed well. % financial loss is low 
may because the dominator is large as the contract sum is relatively large. 
 
From Figure 21c, where projects with small contract sum, it shows that the sample 
projects are fluctuated and the % financial loss sometimes exceed the upper boundary 
of % Investment/ Loss zone. It is believed that the projects with small contract sum 
usually get a discrete scope of work. The scale of projects is usually distinct. Since 
small contract sum projects involve more labor rather than machines plant in Alteration 
& Addition project, RMAA works (Building repair, maintenance, minor alteration and 
addition), the RMAA contractors are small or medium scale and they have limited 
resources for safety (Lamm, 1997). Risk management may be poor than that of project 
with large contract sum. Number of accident may be large and the severity of accident 
may be more serious, the financial loss of the project is relative higher. Therefore, more 
attention and effort should be put on “small project”. (Hon et. al., 2014) 
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Figure 21b: % Financial loss vs. % Safety Investment (large contract sum)   
 
 
Figure 21c: % Financial loss vs. % Safety Investment (small contract sum) 
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6.4 Summary of the Chapter 
 
Benchmark figures were introduced for easy reference to verify the relationship 
between safety investment and financial loss of projects. It presents that only near half 
of the sampled projects are within the ‘common investment/loss’ zone. The zone 
provides a reference to management on the total safety investment and financial loss 
per month. The zone is designed by X ± S and Y ± S. For x-axis, the mean is 265,656 
and range is from 139,738 to 391,574, and for the y-axis, the mean is 10,176 and range 
is from 3,690 to 16,662. 
 
The author further introduced the ‘common investment/loss zone’ figure (Figure 21) to 
verify the phenomenon between projects. Projects with large contract sum usually 
spend more on safety investment and the financial loss per month is less. By contrast, 
the safety investment in projects with small contract sum is less but the financial loss is 
huge. Safety investments in small projects are not enough and the financial loss due to 
accidents in this kind of projects is huge. The performance of accident loss of small-
scale projects (projects with small contract sum) is generally poorer than that of large-
scale projects (projects with large contract sum). 
 
The phenomenon is shown in Figure 21a. Meanwhile, the mean of % of financial loss 
is 0.08% (y-axis) and % of safety investment is 2% (c-axis) of the contract sum. The 
project with large contract sum is usually within the % common investment/loss zone 
(Figure 21b), but the % of financial loss is worse and % of financial loss is huge in 
small-scale projects (Figure 21c). 
 
The benchmark figures provide graphical presentations where senior management can 
easily verify the phenomenon if they can increase safety investment especially in small-
scale projects and pay more attention to some high-risk activities. In general, the 
benchmark figures prove that safety performance from small-scale projects (projects 
with small contract sum) is unsatisfactory. Thus, more attention should be paid to this 
project. 
 
Projects with small contract sum, including A&A, repair, renovation and maintenance 
projects, seem to have less safety investment and high financial loss. Thus, stakeholders 
should pay more attention to these projects. Moreover, small and medium construction 
companies (SMEs) usually choose this kind of projects due to small project amount, 
less plant and material requirement, less expert and professional requirement and 
supposedly less safety issue.  
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Generally, in construction projects with small contract sum and small-scale projects, 
which are usually run by SMEs, safety performance is not satisfactory and financial 
loss is huge. A proposed framework for safety equipment, safety training and safety 
promotion is introduced in the following chapter. The framework is suggested to 
increase investment in safety training, safety equipment and safety promotion. The 
purpose of the framework is to guide industry participants on how to invest safety 
resources in an effective way.  
  
218 
 
Chapter 7: FRAMEWORK OF THE SAFETY INVESTMENT 
 
Sufficient safety investment will improve the safety performance on construction sites 
and reduce the risks of major accidents, reduce the number of injuries of workers, 
control risks on construction sites, reduce the number of accidents and accident rate and, 
finally, reduce financial loss. In this chapter, the author introduces a framework for 
safety investment, especially as regards safety equipment, safety training and safety 
promotion aspects, which aims to reduce financial loss and improve safety performance. 
Draft frameworks are referred from the Code of Practice on Safety Management 
(HKSAR, 2002), guidelines regarding construction site inspection reports (HKSAR, 
2004a), local legislation requirement and F&IU Ordinance (Chapter 59 of the Hong 
Kong Legislation) (HKSAR, 2017). Structured interviews and questionnaire surveys 
were conducted to verify the draft framework. The framework is presented and 
introduced in Appendix XII.  
 
The F&IU Ordinance covers workers on construction sites, factories, shipyards and 
container terminals. Workers in the above workplaces are at higher risk than those in 
other workplaces. By contrast, workers whose workplaces are not covered by the F&IU 
Ordinance are protected under the OSH Ordinance (Chapter 509 of the Hong Kong 
Legislation). 
 
The following chapter is a combination of the results of the questionnaire survey and 
validation interviews related to existing good practices and guidelines based on the 
local market. The aim of the work is to introduce a framework for construction 
participants (contractor) regarding safety equipment, safety training and safety 
promotion to reduce the financial loss caused by accidents by introducing an effective 
safety investment.  
 
7.1 Post validation interview of the proposed investment items 
 
Post-validation interview (second batch) was conducted from February to March 2018 
to investigate the effectiveness of the safety investment framework. A structured post-
validation interview was conducted by the author. The proposed drafted investment 
items are presented in Table 39. A total of 16 safety participants were interviewed. The 
details of the participants are shown in Table 37. The proposed draft investment items 
and questions were first sent to the interviewees and forwarded during the actual 
interview. The interviewees were all from the main contractor companies, which were 
referred by institutes and colleagues. The distribution of experience and educational 
backgrounds of the participants (second batch post-validation interview) are shown in 
Figures 22a and 22b, respectively. 
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Representative Position Highest education 
background 
Experience in 
construction field
AO Senior SHEQ Officer Degree >10 years 
AP Safety Officer Degree >10 years 
AQ Safety Manager Master degree >10 years 
AR EH&S Officer Higher Diploma < 3 years 
AS Senior Safety Officer Degree >10 years 
AT Safety Officer Degree >10 years 
AU Safety Officer Degree 3 -10 years 
AV Safety Officer Higher Diploma >10 years 
AW Safety Officer Degree 3 – 10 years 
AX RSO Higher Diploma 3 – 10 years 
AY RSO Degree < 3 years 
AZ Safety Officer Degree 3 - 10 years 
BA Safety Officer Higher Diploma 3 – 10 years 
BB Safety Officer Degree 3 - 10 years 
BC Assistant Safety Manger Higher Diploma >10 years 
BD Safety Manager Degree >10 years 
Table 37: Summary of post validation interview (2nd batch) with Safety participant 
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Figure 22a: Experience of participant in construction field for 2nd batch validation interview  
 
 
Figure 22b: Education background of participant for 2nd batch validation interview 
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The questions aim to examine whether the proposed draft framework helps to improve 
safety performance and reduce financial loss due to accidents. Relative importance 
index method was applied to analyse the results (Kometa 1994). A rating scale of 1 to 
5 was adopted for analysing the survey questionnaire:  
 
Relative importance index = ∑w/ AN 
 
where w is the weight given to each factor by the respondent and ranges from 1 to 
5, where ‘5’ represents ‘strongly agree’ and ‘1’ represents ‘strongly disagree’ to 
the questions, A is the highest weight (i.e. A = 5 in this study) and N is the total 
number of the sample (i.e. N = 16 in this study). For example, in question 1: 
 
RII = (5*5 + 11*4)/ (5*16) = 0.8625 
 
 
The five-point Likert scale was also applied in the study to investigate the weight of 
the results. The five-point Likert scale value can be easily calculated.  
 
V = Ʃ n * B/ N 
 
where B is the weight given to each factor by the respondent and ranges from 1 to 
5, where ‘5’ represents ‘strongly agree’ and ‘1’ represents ‘strongly disagree’ to 
the questions; B is the highest weight (i.e. B = 5 in this study); n is the number of 
samples; and N is the total number of the sample (i.e. N = 16 in this study) For 
example, in question 1, the five-point Likert scale value is: 
 
Question 1: (5*5 + 11*4)/ (16) = 4.3125 
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Summary of answer of the 2nd validation interview is shown in Table 38 and Appendix XII. 
 
Q1: Investment in safety 
framework significant to reduce 
financial loss 
Strongly 
agree 
(5) 
Agree 
(4) 
Neutral
(3) 
Disagree
(2) 
Strongly 
disagree 
(1) 
Relative 
Important 
Index 
Five point 
Likert score
5  11  0  0  0  0.8625  4.3125 
Q2: Investment in safety 
framework significant to improve 
overall safety performance 
Strongly 
agree  Agree  Neutral  Disagree
Strongly 
disagree   
 
4  11  1  0  0  0.8375  4.1875 
Q4: Increase investment in safety 
equipment from the framework 
significant to reduce financial loss 
Strongly 
agree  Agree  Neutral  Disagree
Strongly 
disagree   
 
1  4  4  7  0  0.5875  2.9375 
Q5: Increase investment in safety 
equipment from the framework 
significant to improve safety 
performance   
Strongly 
agree  Agree  Neutral  Disagree
Strongly 
disagree   
 
1  5  3  7  0  0.6  3 
Q7: Increase investment in safety 
training from the framework 
significant to reduce financial loss 
Strongly 
agree  Agree  Neutral  Disagree
Strongly 
disagree   
 
2  2  4  8  0  0.575  2.875 
Q8: Increase investment in safety 
training from the framework 
significant to improve safety 
performance 
Strongly 
agree  Agree  Neutral  Disagree
Strongly 
disagree   
 
2  2  4  8  0  0.575  2.875 
Q10: Increase investment in safety 
promotion from the framework 
significant to reduce financial loss 
Strongly 
agree  Agree  Neutral  Disagree
Strongly 
disagree   
 
1  3  3  9  0  0.55  2.75 
Q11: Increase investment in safety 
promotion from the framework 
significant to improve safety 
performance 
Strongly 
agree  Agree  Neutral  Disagree
Strongly 
disagree   
 
1  3  3  9  0  0.55  2.75 
Table 38: Summary table of 2nd validation interview  
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Questions 1 and 2 asked whether safety investments according to the framework 
significantly reduce financial loss (Q1) and improve overall safety performance (Q2). 
Respondents agree that investments in safety framework significantly reduce financial 
loss and improve overall safety performance. Respondents generally agree and strongly 
agree that by applying the suggestion in the drafted framework, financial loss due to 
accidents will be reduced and overall safety performance will be improved. 
 
Regarding comments/recommendations for the follow-up questions of Q1 and Q2, 
respondents agree that investments according to the drafted framework (Table 39) 
enhance a positive safety culture in the construction industry. Respondents agree that 
the framework can improve the working atmosphere and awareness of safety aspect, 
and it can improve overall safety knowledge and reduce hazards of work. Hence, the 
framework can reduce claims due to accidents. A respondent suggests that the 
government can set up funds to support the industry to enhance the safety framework 
in the construction industry and train up more trainers to enhance the safety framework. 
The response is very positive and it provides support from the frontline safety 
participant that the proposed framework is applicable and practical to the construction 
industry to reduce financial loss and improve overall safety performance. 
 
The values of the relative importance index of other questions are almost the same 
(0.55–0.6). This finding shows that the results of the questions are less important than 
those of Q1 and Q2. 
 
Questions 4 and 5 asked whether the sole increase in safety equipment and keeping 
other parameters constant according to the framework are significant in reducing 
financial loss (Q4) and improving overall safety performance (Q5). The response of the 
respondents varied but some respondents doubted that the sole increase in safety 
equipment could help reduce the financial loss and improve safety performance. The 
same scenario was observed in Q7, Q8, Q10 and Q11. According to the results of the 
second batch of validation interview, which are shown in Table 40, apart from the 
consistent results in Q1 and Q2 (respondents generally agree or strongly agree with the 
question statement), the results of the other questions had distinct results between 
respondents. Some agree with the question statement, some reply ‘Neutral’ and some 
disagree with the question statement. 
 
The five-point Likert scale value is introduced in Table 38 to present the tendency of 
the decisions. The scores of Q1 and Q2 are higher than 4, which represents that majority 
of the respondents agree or strongly agree with the question statement. Respondents 
generally agree that investments in safety framework are significant to reduce financial 
loss and improve overall safety performance. Safety participants generally agree that 
increasing investment in safety can reduce financial loss and improve safety 
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improvement. This case is always true. The further question is on how safety 
investments reduce the financial loss and which safety aspect is the most effective. This 
question can be answered by a quantitative method.   
 
No definite decision was gathered, but some respondents doubted question statements 
Q4, Q5, Q7, Q8, Q10 and Q11. The score of these questions is equal or slightly lower 
than 3. Respondents replied that they are neutral or slightly disagree with the question 
that sole increase in safety equipment, safety training and safety promotion and keeping 
the safety investment of others in constant might not necessarily reduce financial loss 
and improve safety performance. The results are not a surprise as respondents suggested 
that sufficient safety investment might be in balance. (Suggestion/Recommendation in 
Q3, Q6 and Q9) 
 
The author explained the research findings (quantitative results) to the respondents after 
the interview, and the respondents generally agree that the findings provide new ideas 
and good insights to them.  
 
The responses matched with the research findings, but financial loss (dependent 
variable) has a negative correlation with safety investments (independent variable). The 
table further explains that the correlation of individual variable (safety investment in a 
particular area) can reduce financial loss. The use of quantitative analysis in safety 
practices is considered a breakthrough. This research further explains the value of the 
reduction in financial loss through a sensitivity analysis (Table 35a–35c). These 
research findings fill the perception gap of safety participant that individual increase in 
safety investment (i.e. safety equipment, safety training and safety promotion) can 
really reduce financial loss. Furthermore, the research findings provide a rational figure 
of reduction in a financial loss if solely increasing a certain percentage, particularly in 
the safety aspect.    
 
Combined investment in safety is good. This research further pinpoints that particular 
increases in safety investment (i.e. safety equipment, safety training and safety 
promotion) significantly reduce financial loss. Conclusion and recommendations are 
drawn and presented in Chapter 8. 
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7.2 Questionnaire survey 
 
According to the result presented in Chapter 5, safety equipment, safety training and 
safety promotion are the three key areas in safety investment to reduce financial loss. 
How the specific activities/items in the three key areas reduce the financial loss is still 
questionable. By referring to the Code of Practice on Safety Management (HKSAR 
2002), guidelines regarding construction site inspection reports (HKSAR 2004a), local 
legislation requirement and F&IU Ordinance (Chapter 59 of the Hong Kong Legislation) 
(HKSAR 2017), a set of suggestions were extracted from the literature. The suggestions 
in the three key areas are summarised below: 
 
 Safety equipment 
1 Adequate Personal Protective Equipment (PPE) 
2 good condition and maintenance of PPE 
3 Up to standard 
4 Sufficient first aid equipment 
5 Record of PPE 
 Safety Training 
6 Training for use the PPE 
7 Training record 
8 Safety information, instruction and training 
9 Specific training for particular activities 
10 Employment of safety officers and safety supervisor 
 Safety promotion 
11 Company policy (e.g.: safety resource and support, Emergency team, Senior management involvement) 
12 Display safety issue of work (e.g.: method statement) 
13 Morning assemble/ exercise 
14 Safety assemble 
15 Safety committee 
16 Safety walk 
17 Safety inspection 
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18 Repair report when hazard found 
19 Safety audit 
20 Incentive scheme 
21 Safety notice board (e.g.: accident record) 
Table 39: Summary of safety investment in three key area 
 
To validate whether the summary of safety investment in the three key areas is 
sufficient to be set up as a framework to guide the industry to invest in safety aspect, a 
questionnaire survey was conducted to collect opinions from industrial participants 
regarding how to reduce financial loss and improve safety performance by safety 
investment in actual construction practice.  
 
A questionnaire survey was conducted in a joint Continuing Professional Development 
seminar between the Hong Kong Institute of Construction Managers and Hong Kong 
Institute of Project Management on May 31, 2018. 71 participants returned the 
questionnaire survey.  
 
The questions in the questionnaire survey were divided into four sections. The first 
section asked about the basic information of the participants. The second part asked 
about the view on how to reduce financial losses and improve safety performance 
through specific investment in safety equipment, safety training and safety promotion. 
The third part asked about how to reduce financial loss and improve safety performance 
in some specific dangerous work activities in the construction industry (HKSAR, 2017), 
and the final part asked the overall view of the participants regarding how to reduce and 
improve safety performance by safety investment. The answers of the first three 
sections are in a five-point Likert scale system, and the last section is based on an open-
ended question. The questionnaire forms and answers are attached in the Appendix X. 
 
71 responses were drawn from the questionnaire survey. The respondents are 
experienced enough, and most of them have good academic backgrounds. Thus, the 
questionnaire results are highly respected. Nearly half of them have management roles 
and take part in project management roles. Moreover, 36 out of the 71 respondents 
(Question 1 of Section A: Figure 23a) are project managers, contract managers or 
general managers in their companies. 45 out of the 71 respondents (Question 2 of 
Section A: Figure 23b) are working as project or contract managers. More than 70% of 
respondents have more than 15 years of experience in construction fields (Question 3 
of Section A: Figure 23c). The respondents are experienced enough to provide good 
ideas. Nearly 80% of the respondents are in the management grade (Question 4 of 
Section A: Figure 23d). Almost 95% of the respondents acquired at least a degree level 
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as an academic qualification (Question 5 of Section A: Figure 23e). In sum, the answers 
to the questionnaire survey provide rational data for transferring the results of the 
regression model into a framework to guide the industry on how to invest in the safety 
aspect. 
 
 
Figure 23a: Distribution of position in organization of the respondent 
 
 
 
Figure 23b: Professional affiliation of the respondent 
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Figure 23c: Years of working experience in construction industry 
 
 
 
Figure 23d: Working level of respondent in their company 
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Figure 23e: Highest academic qualification of the respondent 
 
Section B of the questionnaire survey aims to verify the indication of safety investment 
in different aspects (safety equipment, safety training and safety promotion) based on 
the literature. Regarding safety equipment (Q1–Q5), the exact safety investment 
includes 1) an adequate PPE, 2) PPE with good condition and proper maintenance, 3) 
up-to-standard PPE, 4) sufficient first aid materials provided on site and 5) record of 
PPE provided on site. Regarding safety training (Q6–Q10), the exact safety investment 
includes 6) training for use of PPE; 7) training record; 8) sufficient safety information, 
instruction and training; 9) specific training for particular activities and 10) employment 
of safety officers and safety supervisors. Regarding safety promotion, the exact safety 
promotion includes 11) workers who know company policies (safety resource and 
support, emergency team, senior management involvement), 12) frontline workers who 
know the safety issues of work (method statement), 13) morning assemblies/exercises, 
14) safety assemblies, 15) safety committee, 16) safety walk, 17) safety inspection, 18) 
repair report when hazard is found, 19) regular safety audit, 20) incentive scheme and 
21) erection of safety notice board, including accident record. 
 
Table 40a summarises the results in the five-point Likert scale system. The respondents 
almost agree with the suggestion of safety investment (five-point Likert scale is almost 
‘4’ in Q1–Q21). The respondents generally agree that sufficient investment in the safety 
aspect (safety equipment, safety training and safety promotion) can reduce the financial 
loss of accident. This finding provides a rational support on how safety equipment, 
safety training and safety promotion can be applied in the actual construction industry.  
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Strongly 
Disagree 
(1) 
Disagree 
(2) 
Neutral 
(3)  Agree (4)
Strongly 
Agree (5) 
Not 
applicable 
Five point 
Likert scale 
Q1 - - 2 35 34 - 4.45  
Q2 - - 5 40 26 - 4.30  
Q3 - - 9 32 28 2 4.15  
Q4 - 2 6 39 24 - 4.20  
Q5 - 1 15 36 18 1 3.96  
Q6 - - 4 30 37 - 4.46  
Q7 - - 14 37 20 - 4.08  
Q8 - - 5 39 27 - 4.31  
Q9 - 1 5 34 31 - 4.34  
Q10 - - 6 35 30 - 4.34  
Q11 - - 8 31 32 - 4.34  
Q12 - - 9 40 22 - 4.18  
Q13 - 1 14 39 17 - 4.01  
Q14 - 1 14 37 19 - 4.04  
Q15 - 1 12 34 24 - 4.14  
Q16 - - 9 29 33 - 4.34  
Q17 - - 5 36 30 - 4.35  
Q18 - - 9 40 22 - 4.18  
Q19 - - 11 34 25 1 4.14  
Q20 - 1 11 38 20 1 4.04  
Q21 1 - 11 39 20 - 4.08  
Table 40a: Questionnaire result regarding reduction in financial loss by safety investment 
(Section B) 
 
In Section C of the questionnaire survey, the aim is to verify the indication of how 
safety investment (safety equipment, safety training and safety promotion) can reduce 
financial loss and improve safety performance in specific work activities. Fifteen 
specific work activities were stated in the questionnaire form, which were based on 18 
sub-ordinances stated in F&IU Chapter 59 (HKSAR, 2005) and the manual inspection 
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reports on construction sites (HKSAR, 2004a). To prevent duplication of the question 
in Section B, the question is just highlighted with particular requirements in specific 
work activities. The workers who work for the specific work activities should pay more 
attention about this issue. The 15 specific work activities are a) work for asbestos matter, 
b) work for the blasting process, c) use of hoist, d) work at confined space, e) cartridge-
operated fixing tolls, f) dangerous substances, g) work with gas welding and flame 
cutting, h) electricity, i) load shifting machinery, j) work with lifting appliances and 
lifting gear, k) noise at work, l) protection of eye, m) use of flammable liquids, n) work 
with woodworking machinery and o) work with suspended working platforms 
 
 
 
Strongly 
Disagree 
(1) 
Disagree 
(2) 
Neutral 
(3)  Agree (4)
Strongly 
Agree (5) 
Not 
applicable 
Five point 
Likert score 
Q22 - - 4 25 42 - 4.54  
Q23 - - 5 33 32 1 4.32  
Q24 - - 8 33 29 1 4.24  
Q25 - - 8 23 39 1 4.38  
Q26 - - 7 28 35 1 4.34  
Q27 - - 4 38 29 - 4.35  
Q28 - - 12 27 32 - 4.28  
Q29 - 1 5 31 33 1 4.31  
Q30 - - 3 26 38 4 4.27  
Q31 - 1 5 29 35 1 4.34  
Q32 - - 7 21 43 - 4.51  
Q33 - - 9 31 31 - 4.31  
Q34 - - 5 30 35 1 4.37  
Q35 - - 3 28 40 - 4.52  
Q36 - - 5 31 35 - 4.42  
Q37 - - 3 27 41 - 4.54  
Q38 - 1 7 33 30 - 4.30  
Q39 - - 6 37 27 1 4.24  
Q40 - - 7 34 29 1 4.25  
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Q41 - - 6 36 29 - 4.32  
Q42 - - 3 36 32 - 4.41  
Q43 - - 5 40 26 - 4.30  
Q44 - - 6 27 38 - 4.45  
Q45 - - 7 36 28 - 4.30  
Q46 - - 13 32 26 - 4.18  
Q47 1 - 4 35 29 2 4.20  
Q48 - 1 7 35 27 1 4.20  
Q49 - - 7 24 40 - 4.46  
Q50 - - 8 25 38 - 4.42  
Q51 - - 4 40 27 - 4.32  
Q52 - - 10 31 30 - 4.28  
Q53 - - 2 40 29 - 4.38  
Q54 - - 6 33 32 - 4.37  
Q55 - - 4 37 30 - 4.37  
Q56 - - 3 28 40 - 4.52  
Table 40b: Questionnaire result regarding reduction in financial loss and improve safety 
performance in specific work activities (Section C) 
 
The results are summarised in Table 40b. The respondents almost agree with the 
suggestion of safety investment (five-point Likert scale is almost higher than 4 in Q22–
Q56). The respondents generally agree that sufficient investment in safety aspect 
(safety equipment, safety training and safety promotion) can reduce the financial loss 
of accident and improve safety performance in specific work activities. The finding 
provides a good support on how safety equipment, safety training and safety promotion 
can be applied in the actual construction industry.  
 
In Section D of the questionnaire survey, the author asks the respondents regarding 
reduction in financial loss and improvement of safety performance by safety investment 
in open-ended questions. 
 
Apart from the items stated in the questionnaire form, respondents suggested that a 
‘proactive’ method (senior management involvement), regular review of the SMS, good 
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reward system and stringent statutory control help to reduce financial loss in accidents 
and improve safety performance in the construction industry. 
 
7.2.1 Description from the Questionnaire survey 
 
Safety Equipment: (Q1–Q5) Sufficient and up-to-date PPE should be in accordance 
with the relevant statutory requirements and must be in good condition and well 
maintained with a proper stock record. Sufficient first aid materials should be kept on 
site. The purchasing department should request suppliers to submit catalogues or other 
documents certifying that the supplied PPE is relevant to safety standards or approved 
type.  
 
A proper record system should be established. All workers issued with an item of PPE 
by the company or subcontractors shall be recorded. Copies of such receipts shall be 
maintained by safety personnel and kept on site.  
 
At the time of issue, all personnel shall be instructed and trained in the use and 
maintenance of the equipment and the replacement of the equipment for defects or 
damages. In addition, the details of the instruction should be printed on the PPE 
acknowledgement form. Safety warning notice or reminder will be issued to the parties 
concerned for any irregularities found on site. Secure and adequate facilities, e.g. 
container office or restrooms, for the storage of PPE, are recommended to be provided 
on site. A shelf may be provided and placed adjacent to the main entrance for workers 
to store their PPE. Only proper and suitable or approved PPE should be used on site 
and safety personnel must carry out regular inspection to ensure site personnel use. 
 
Safety Training: (Q6–Q10) To ensure that different levels of employees receive 
suitable safety training, the training needs and course content, schedule and in-
house/external training course for different grades of employees should be decided 
depending on their role and needs. For instance, managers, supervisors and frontline 
workers should undergo training courses. Safety managers should regularly review the 
health and safety training plan.  
 
Mandatory basic safety, site safety induction, task-related toolbox talk, PPE use and in-
house or external training courses should be conducted by suitable safety personnel. In 
addition, all training records should be kept properly. 
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According to 18 sub-ordinance tasks stated in the F&IU Ordinance (HKSAR 2005), for 
some specific tasks, such as working at height and working at confined space, sufficient 
information, instruction and specific training should be provided for the workers. These 
will ensure that the workers understand the hazards and risks of the work activities.  
 
Lastly, experienced safety officers and safety supervisors should be employed to serve 
the site or project. 
 
Safety promotion: (Q11–Q21) Sufficient safety promotion according to the safety 
management plan and the safety policy of the company and senior management 
involvement are important. Furthermore, senior management has a key role in 
promoting safety in company and sites. A transparent system allows the worker to know 
more about company policies regarding safety, and the safety issue of work activities 
make them understand their rights and obligations to avoid hazards or risks in their 
work.  
 
In the site level, morning assemblies and exercises, safety committee, regular safety 
walks and inspections, repair reports if hazards are found and regular safety audits are 
recommended to promote safety.  
 
A safety incentive scheme is suggested to improve the safety awareness of site 
personnel. 
 
An accident statistic board should be displayed on site and regularly updated by safety 
personnel. Moreover, a safety poster should be printed in colour and updated safety 
issues are suggested to be displayed on the notice board.  
 
Safety investment in specific activities: (Q22–Q56) Eighteen sub-ordinances are 
stated in the F&IU Ordinance (HKSAR, 2005). Meanwhile, 15 work activities should 
be watched in case of accidents occur in a project or site. Specific equipment, safety 
training and promotion should be performed in such activities.  
 
In summary, the questionnaire provides solid and practical suggestion to construction 
participants and informs them of the safety investments especially in safety equipment, 
safety training and safety promotion. Moreover, it pinpoints significant items in specific 
work activities that participants and stakeholder should pay attention to reduce financial 
loss due to accidents and improve safety performance by safety investment. 
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7.3 Framework of safety investment  
 
Safety equipment, training and promotion are identified as key parameters that reduce 
financial loss in construction accidents. Although the safety performance of 
construction projects is not the main objective investigated in this research, according 
to the findings of the regression analysis presented in Chapter 5, the key parameters 
(safety equipment, training and promotion) can help reduce the financial loss of 
accidents and improve safety performance. To improve safety performance and reduce 
financial loss by investing limited resources in safety aspect, the following framework 
provides a practical guideline to construction participants based on Hong Kong 
experience. 
 
A framework in different stages of the construction project is introduced in this study. 
Figure 24 exhibits the description of safety aspect and investment in the different stages 
of a construction project according to safety equipment, safety training and safety 
promotion (Appendix XIII). 
 
The suggestions of each part of safety investment are referred from the literature and 
verified through a questionnaire survey. A specific description of every safety items is 
discussed below: 
 
 
7.3.1 Feasibility Stage:  
 
Feasibility Stage is a schematic design stage. Design engineers or planning engineers 
usually conduct different feasibility analyses for a project. For instance, if the council 
would like to build a vehicle cross-link to resolve traffic jam near the city centre, then 
different schemes, such as new bridges, tunnels, traffic lights and re-diversion of traffic, 
are utilised. Design engineers would discuss the budget and project period and consult 
different government departments and concerned parties.  
 
In this stage, designers or planners might consider project complexity, risks and hazards 
of the project and decide on a suitable, economical and sustainable scheme for the 
project. However, safety investments, such as safety equipment, personnel and training, 
might not be the main considerations for designers and planners.  
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Consultant/client/government implementation in this stage: 
Consultants are recommended to consider an alternative scheme to eliminate hazards 
during the design stage. Client or government is recommended to review different 
design methods to adopt a low-risk scheme. They should try to eliminate high-risk work 
processes and review different schemes. 
 
Code of practice/legislation to be referred regarding safety aspects: 
The reference codes of practice and legislation, including the Building Ordinance (BO), 
Practice Notes for Authorized Persons, Registered Structural Engineers and Registered 
Geotechnical Engineers and Code of Practices (CoPs), are referred to in this stage. 
 
 
7.3.2 Design Stage:  
 
The design stage is a detailed design stage of a project once the feasibility scheme has 
been decided. A follow-up detail design work could be considered for the project. For 
instance, in case the council adopts a vehicle cross-link bridge to resolve the traffic jam 
in the city centre, the design engineers, architects and relevant professions start to 
design the detail of the project, such as structures, barriers, drainages, traffic 
arrangements and roadwork system. Safety issues might be considered if high-risk 
activities could be done (e.g. work at height, marine work and usage of the heavy 
machine). Relevant training and equipment are necessary to be considered at this stage. 
 
Consultant/client/government implementation in this stage: 
Consultants consider alternative schemes to eliminate hazards during the design stage. 
Clients review different design methods to adopt a low-risk scheme. They review the 
design and identify specific work activities and necessary training for the project. 
 
Code of practice/legislation to be referred regarding safety aspects: 
Relevant design manual/handbooks, technical memorandum, CoPs, GCC and BO are 
referred to in this stage. 
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7.3.3 Tender Stage:  
 
The tender stage is an important stage to select which contractor or how the project can 
be run depending on different contract types. Different contract types (e.g. traditional 
contract, design-and-build, PPP and lump sum contracts) acquire different cost items in 
safety. Detailed breakdowns such as the Bill of Quantities are included in traditional 
contracts, while the overall expenses are specified in design-and-build contracts.  
 
Moreover, contractors should present their safety capability (past safety performance, 
safety organisation, accident record, project experience and safety commitment in 
training, equipment and promotion) for consideration. The safety issue has become the 
most important criterion in bidding in present Hong Kong. In government projects, 
contractors obtain different safety scores according to their safety performance in the 
past. If the safety score is too low, then the contractor might not be allowed for bidding. 
  
In government projects, the clients (government departments) usually adopt the Pay for 
Safety Scheme (PFSS) or Pay for Safety and Environmental Scheme (PFSES). 
Contractors usually receive 1–2% of the contract sum to promote safety or 
environmental aspect. It is an incentive scheme to encourage contractors to pay more 
effort in construction safety. 
 
Contractor/worker involvement in this stage: 
Contractors prepare safety aspect for tendering (e.g. accident record, claim issue, and 
safety premium, safety organisation and safety investment proposal). 
 
Consultant/client/government implementation in this stage: 
Clients/consultants assess the safety aspect, including safety record in the tender 
document. They should ensure that the bidders get adequate in resources of personnel. 
They also consider what incentive scheme on safety, either PFSP or PFSES, should be 
adopted in the project and tender necessary document. 
 
Code of practice/legislation to be referred regarding safety aspects: 
The standard method of measurement, GCC, Project Administration Handbook and 
references for construction cost indices are referred to in this stage. 
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7.3.4 Construction Stage:  
 
Construction stage is the operation stage of a project. The project commences according 
to the contract and legislation requirements. Contractors are required to check if the 
project works within the safety requirements. Contractors should follow the SMS of the 
project. Fourteen elements are stated in the SMS, which guides the contractor to work 
in safety (HKSAR, 2002).  
 
Suggestions according to the drafted framework have been remarked in this stage. The 
suggestions are based on the result of the questionnaire survey mentioned in Chapter 
7.2. 
 
Safety equipment includes adequate PPE, good condition of PPE, good maintenance, 
up-to-stand or legislation PPE, sufficient first aid materials and sufficient record system 
of PPE. 
 
Safety training includes training provided to use the PPE, sufficient training record 
system, sufficient safety information, specific training for particular activities and 
sufficient and qualified trainers. 
 
Safety promotion includes safety policy of the contractors, management commitment 
and involvement, safety resources, safety issue of work, morning assemblies/exercise, 
safety committee, safety walk/inspection, safety competition, repairing report when a 
hazard is found, incentive scheme, safety notice board and considerate site facilities. 
  
Contractor/worker involvement in this stage: 
Contractors will submit a safety plan at the beginning of a project. They submit risk 
assessment and necessary PPE and training plan for specific work activities. Workers 
should understand work instruction, work environment and situation of the project. 
They must understand what kind of PPE should be adopted and they should wear proper 
PPE for workers.  
 
Contractors should provide training to workers. Proper training records should be kept. 
Contractors should instruct and provide information to the workers and let them know 
the risk and hazard of works. Experienced safety personnel are needed and they are 
necessary to check if the workers wear proper PPE. Workers should also attend 
mandatory safety training. 
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A contractor company is recommended to have a clear safety policy. Senior 
management involvement and sufficient resources (personnel, time, money and 
equipment) should also be provided. Contractors should encourage workers to join 
assemblies/exercises and present the risk and hazard, as well as safety issues of different 
work activities. They are recommended to establish a safety committee for the project. 
Contractors should perform regular safety walk, safety inspection and sufficient 
communication system with subcontractors. A safety notice board is recommended to 
be set up in the construction site. The incentive scheme is also recommended to promote 
safety issue. Internal safety walk and safety audit are recommended. 
 
Consultant/client/government implementation in this stage: 
Clients/consultants review the safety plan, training record and risk assessment. 
Government officers inspect the contractors if they do not provide proper PPE and 
inspect worker if they do not wear proper PPE. Government officers inspect the training 
course and training record to ensure that workers get proper training.  
 
Clients/consultants are recommended to have a clear safety policy. Senior management 
participation is also recommended. Clients/consultants are recommended to invest 
resources for safety and issue notice if they find discrepancy or risk when the 
contractors process their work. Joint safety inspection between 
contractor/consultant/client is recommended. A good communication system between 
all parties should be set up. Government departments should review the PFSS and 
PFSES for the project and inspect the TCP system randomly. Moreover, internal safety 
walk and safety audit are recommended. 
 
Code of practice/legislation to be referred regarding safety aspects: 
Practice Notes for Registered Contractors, CoPs (site supervision/safety management), 
F&IU, OSH Ordinance, Occupational Safety and Health Manual, GCC and inspection 
manuals are referred to in this stage. 
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7.3.5 Maintenance stage 
 
Maintenance stage is a stage following the construction stage. It includes maintenance 
period after the construction project and a separate maintenance contract. Similar to the 
construction stage, the maintenance project and maintenance period should strictly 
follow the contract and legislation requirements. Contractors are required to conduct 
repair works within the safety requirement if necessary. Contractors are usually 
required to follow the SMS of the project. Fourteen elements are stated in the SMS, 
which guides contractors to work in safety. 
 
Contractor and worker involvement; consultant, client and government implementation; 
and CoPs/legislation are mainly similar to the construction stage. 
 
7.3.6 Post construction stage 
 
The post-construction stage is a review and feedback stage conducted usually after the 
construction and maintenance stages. The purpose of this stage is to review the 
accidents/incidents carried out during the construction and maintenance stages. It 
identifies problems and provides feedback on issues.  
 
Governments usually prosecute contractors due to unsafe issues or accidents/incidents 
during the construction and maintenance periods, and consequently, 
contractors/consultants need to ask or join hearing sessions for the accident/incident. 
 
Contractor and worker involvement in this stage: 
Contractors identify any problem that should be revised. Usually, contractors need to 
ask and join hearing sessions if contractors receive notice from the government. 
Moreover, contractors review safety investment and accident rate. They also record 
good practice and lessons for future project references. 
 
Consultant, client and government implementation in this stage: 
Clients and consultants review accident/incident reports and safety aspects of the 
project when necessary.  
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  Figure24: Proposed Framework in safety investment (Appendix XIII) 
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7.4 Summary of the Chapter 
 
Safety has gradually become an integral component of every element of a project. 
Contractors should be concerned most about safety to prevent accidents and incidents 
because accidents induce huge direct and indirect costs. Meanwhile, the financial loss 
seems to be reduced by proper safety investment in particular aspects (i.e. safety 
equipment, safety training and safety promotion), which is supported by the 
quantitative analysis.  
 
A list of suggestion regarding safety equipment, safety training and safety promotion is 
introduced according to the best practices in the industry and literature (HKSAR, 2002 
and 2004a). The idea was first generated from the regression model and validated by 
individual projects. A list of safety investment items in safety equipment, safety training 
and safety promotion was then consolidated from the literature review. The items were 
examined by a questionnaire survey and structured interview. The aim of the proposed 
safety item is to form a framework to guide project managers and safety participants on 
the important points to be invested in safety (i.e. safety equipment, safety training and 
safety promotion). 
 
The 2nd batch of validation interview was conducted to investigate the draft framework 
from safety participants in the construction industry. Sixteen structured interviews were 
conducted (Appendix XII). The respondents usually agree that safety investment 
according to the proposed framework can possibly reduce financial loss due to 
accidents and improve safety performance. 
 
A questionnaire survey was conducted to investigate how safety investments in safety 
equipment, training and promotion can be practically applied in the industry. 71 
responses were analysed (Appendix X). The respondents usually agree that the 
suggested methods in the questionnaire form can reduce financial loss due to accidents 
and improve safety performance. 
 
A framework was introduced to guide construction participants on how to invest in 
safety aspects (safety equipment, safety training and safety promotion) and reduce 
financial loss in an effective way (Appendix XIII).  
 
The framework pinpoints the kinds of safety activities that should be conducted in 
different construction stages. It covers feasibility study, design, tender, construction, 
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maintenance and post-construction stages. The framework also lists down 
specifications in the safety investments (safety equipment, training and promotion) in 
different construction stages. The framework also identifies the involvement of the 
government, clients, consultants, contractors and workers in different stages. The 
framework can really help reduce financial loss due to accidents in the construction 
industry. 
 
The author focused on the safety performance of small and medium contractors/films 
(SMEs), which have only limited resources in the safety aspect. Moreover, the accident 
rate and safety performance of SMEs are relatively poor. The author suggests that 
SMEs can provide limited safety investment but gain great rewards by using the 
proposed framework in safety investment (SMEs can meet the legislative requirement, 
reduce the financial loss of accident and improve the safety performance of projects). 
 
The proposed framework fills the research gap that safety investment in a particular 
aspect (i.e. safety equipment, safety training and safety promotion) can reduce overall 
financial loss.  
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Chapter 8: CONCLUSION AND RECOMMENDATION 
 
8.1 Summary 
 
The construction industry in Hong Kong is ‘booming’. The previous policies issued by 
the Hong Kong government revealed that the number of construction projects (civil and 
building projects) has continued to increase. Nowadays, the construction industry 
contributes nearly 6% of the overall GDP of Hong Kong, and it is believed to increase 
further. However, the number of accidents and associated costs has also increased, 
causing stakeholder concern. Accidents lead to loss due to delay in the construction 
sequence and work to be redone, material and plant damage, extra time spent by 
additional staff members to repair the work and administrative work, fines and 
prosecution and possible civil claims and compensation due to injuries.  
 
This research has achieved the objective set out in Chapter 1. The objectives include (1) 
identifying the relationship of safety investment in different projects in Hong Kong-
based on past records, (2) investigating the relationship between safety investment and 
the number of accidents, (3) investigating factors that affect financial loss due to 
accidents, (4) reviewing the compensation procedure of construction accidents, (5) 
developing a relationship between safety investment and financial loss in Hong Kong 
and (6) modelling a safety investment performance measure and any resulting financial 
loss caused by accidents. 
 
A comprehensive literature review provides a thorough understanding of safety 
investment and financial loss. The financial loss includes different parameters, such as 
day loss and compensation, loss after resuming work, medical services, fines and legal 
expenses, lost times of other workers, equipment/plant loss, damaged materials and idle 
machinery. Other aspects of loss are given and explained in Chapter 2.5.  
 
Structured interviews were conducted from June and December 2013 to investigate the 
relationship between safety investment and financial loss. The aim is to investigate 
project data and accident information experienced by the Hong Kong construction 
market. 109 projects and 879-accident case were recorded. These projects represented 
nearly 10% of the total contract sum of projects from the year 2007 to 2012. The sample 
size was deemed adequate to represent a significant study sample. 
 
In view of court judgments, insurance claims and contractor compensations, accidents 
indeed exhaust monetary compensations. According to the analysis of available 
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statistical data, the average insurance claim is approximately 0.2% of the total GDP in 
Hong Kong, and insurance claims consume nearly HK$100 million yearly (Ying et al., 
2013). 
 
The structured interviews took place in three separate parts. The details of the structured 
interviews are shown in Chapters 3 and 4: The first part aimed to investigate the safety 
investment of the client, developers and contractors. The second part aimed to 
investigate the financial loss of contractors. Useful ideas and data were collected from 
the structured interviews. 18 government departments and clients, 10 main developers 
and 38 representatives from contractors were interviewed in the first and second parts 
of the structured interviews. The third part aimed to investigate the claim procedure for 
construction accidents. 14 interviews were conducted. The respondents are from 
community service groups (NGOs). 
 
Quantitative analysis was applied to investigate the relationship between financial loss 
and independent variables. SPSS version 24 was applied for the data analysis. The 
results are shown in Chapter 5. Financial loss is a monetary loss suffered by contractors. 
A negative correlation was found between financial loss and particular aspects of safety 
investment, as discussed in Chapter 5.2. The relationship between financial loss and 
independent variables was also generated.  
 
Significant parameters that affect financial loss include expenses of victims in day loss, 
fine and legal expenses, equipment loss, materials loss and idle plant due to accidents. 
According to the sample projects, the mean age of victims was 40 years old and the 
standard deviation was 8 years old. The findings reflect that the victims in the Hong 
Kong construction market were mainly middle-aged. Their mean salary was 
approximately HK$600. Most victims were semi-skilled workers. From the sample, the 
average expense in each accident was HK$26,600 (including all mild, moderate and 
serious accidents). On average, the number of reported accidents from the year 2002 to 
2012 was 3621. The average financial loss of contractors per year was at least HK$96 
million (~HK$100 million). 
 
Accident cases happen unexpectedly and lead to direct and indirect losses. Accidents 
and their severity are unpredictable. However, sufficient safety investment helps reduce 
financial loss. According to the literature, safety investment is affected by staffing 
investment (the number of safety personnel and their salary, equipment into the project, 
training, promotion and others), all of which are discussed in Chapter 2.4. 
 
The relationship between financial loss and safety investment was investigated to find 
whether safety investments really help reduce financial loss in the construction industry. 
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The nonlinear regression model found that financial loss is significantly correlated with 
safety equipment, training and promotion. The regression model is shown below. 
Validation was conducted by comparing the predicted values with the actual values 
reported by the contractors. The results and validations are discussed in Chapter 5.3. 
 
Equation (1):  
 
Sqrt Y = -1.616 Sqrt X2 -2.101 Sqrt X3 -1.455 Sqrt X4 + 988.57 
  (Safety equipment)(Safety training) (Safety promotion) (Constant) 
(Financial loss per project)    
 
A negative correlation among all independent variables (staffing, safety equipment, 
safety training, safety promotion and other investment) and the dependent variable 
(financial loss) was recorded. If no investment was placed in safety, then financial loss 
per project is estimated to be approximately HK$980,000 per project (US$125,000 per 
project). Meanwhile, safety investments, such as safety equipment, training and safety 
promotion, have been proven to significantly reduce financial loss due to accidents.  
 
From the regression model in Equation (1), financial loss due to accidents reduces when 
safety investment increases. Regression models are used for projects with large and 
small contact sums. Equations (2) and (3) provide analysis in different scenarios, which 
is sufficient to understand how safety investment helps reduce financial loss due to 
accidents. 
 
Paying more attention to safety training can really help reduce the financial loss caused 
by accidents. Further ethical and psychological training rather than workmanship 
training of workers can improve awareness of safety and sense of danger in workers. 
Construction accidents are unpredictable and the severity of accidents is unexpected; 
hence, providing prevention measures from the key parameters is almost impossible. 
However, based on the diagnosis of the key parameters, namely, safety equipment, 
safety training and safety promotion, the workers are knowledgeable about the factors 
that affect financial loss in construction accidents. Monte Carlo simulation was applied 
to simulate the situation according to the results from the regression model. 1000 
simulation runs took place. The average financial accident loss per project is 
approximately HK$115,000 and the financial loss of contractors is approximately 
HK$96 million (~HK$ 100 million) per year.  
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A huge financial loss is generated in the construction industry every year. Stakeholders 
(government departments, clients, and concerned groups) are encouraged to pay 
considerable attention to the safety issues to improve such matter. Investments in safety 
equipment, safety training and safety promotion are encouraged to reduce the financial 
loss caused by accidents. In summary, investment in safety training is a significant way 
to reduce financial loss. It is more effective in providing ethical training to the workers 
instead of trade skills training. 
 
A draft framework was then introduced according to the literature review. The drafted 
framework was reviewed by industrial participants through structured interviews and 
questionnaire surveys. The draft framework was reviewed, and a proposed framework 
is finally presented and attached in Appendix XIII. 
 
A framework of safety equipment, safety training and safety promotion was introduced 
and summarised in this study. The aim of the framework is to provide guidelines to 
stakeholders on how to reduce financial loss by providing safety equipment, training 
and promotion in different construction stages. It presents how contractors, workers, 
consultants, government and clients should collaborate to reduce financial loss due to 
accidents and improve the safety performance in a general situation. It aids the 
participants to understand their rights, responsibilities and obligations on the 
construction site and how to better equip themselves mentally and practically.   
 
 
8.2 Key Findings 
 
The construction industry has the highest accident rate and number of fatalities among 
the major industry sectors in Hong Kong. Accidents mean loss, which encompasses 
direct, indirect and social losses. By conducting a desktop-based literature study on 
financial loss, safety investment and compensation procedure in Hong Kong, the 
relationship between financial loss and safety investment in Hong Kong was drawn. 
  
Quantitative analysis method was applied to investigate the main parameters affecting 
financial loss. Financial loss is positively correlated with (1) loss due to an injured 
person’s absences from work, compensation and day loss; (2) loss from injured person 
(after resuming work); (3) medical services; (4) fines and legal expenses; (5) expense 
loss of other employees; (6) equipment or plant loss; (7) damaged materials or 
unfinished work; and (8) idle machinery/equipment. From the samples, the average 
expense related to each accident is HK$26,600 (including all mild, moderated and 
serious accidents). 
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The relationship between safety investment and financial loss as stated above was 
investigated, and the results revealed that financial loss per project is estimated at 
HK$980,000. Without further investment, safety financial loss per project is estimated 
at US$125,000 per project, Furthermore, safety investments in equipment, training and 
promotion were proven to significantly reduce financial loss due to accidents.  
 
In summary, financial loss (direct and indirect costs) represents the real monetary 
damages of contractors. Safety investment can reduce the financial loss of contractors. 
When applying the sensitivity analysis, the changes in independent variables, which 
affect financial loss, were studied individually. When the safety equipment (x2) 
increases to 10% (~HK2000 per month), financial loss will be reduced by 
approximately HK$8,500 per project. When safety training (x3) increases to 10% 
(~HK$1500 per month), financial loss will reduce by approximately HK$9,500 per 
project. When safety promotion (x4) increases to 10% (~HK$ 1,000 per month), 
financial loss will reduce by approximately HK$5,000 per project. Safety training is the 
most effective parameter of safety investment to reduce financial loss. 
 
‘Common investment/loss’ zone in Figure 19 represents the common performance of 
safety investment and accident loss in Hong Kong according to 109 accident samples. 
The investment/loss zone provides a figure to verify whether the safety investment and 
financial loss of a particular project are ‘common’ or not. ‘% Investment/loss zone’ in 
Figure 20a provides a common performance zone to investigate the safety investment 
of project and loss due to accidents, which ignore the influence of inflation. The average 
% of safety investment is between 1% and 3% of the contract sum and the mean % of 
the financial loss of project is approximately 0.08% of the contract sum. , According to 
the recorded sample, the upper boundary of the y-axis of % investment/loss zone is 
0.15% of the contract sum. 
 
A proposed framework (Appendix XIII) was introduced to guide the industry on how 
to invest in safety aspects in an effective way in different project stages. The framework 
is believed to be especially useful for SMEs, which have limited resources in safety 
aspects. It can also increase investments in safety training, safety equipment and safety 
promotion. Consequently, the financial loss due to accidents seems to be reduced and 
the safety performance of the project seems to be improved. 
 
In conclusion, the research findings are sufficient to fill the research gap in academic 
and practical points of view. They are also sufficient to provide a framework to guide 
construction participants on how to invest in safety effectively.    
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8.3 Answer to research questions and objectives 
 
After going through a comprehensive literature review, structured interview, data 
collection, model development and detailed analysis, the research questions and 
objectives set in Chapter 1 are resolved and summarised below: 
 
Research Question 1: What is the financial loss of a contractor in Hong Kong? 
Financial loss is the amount bore by constructors due to construction accidents. 
Financial loss is expressed as a measurable amount, including day loss, sympathy 
payment and equivalent loss after resuming work, hospitalisation expenses, medical 
expenses, fines and legal expenses, lost time of other employees, loss in plant and 
equipment, damaged materials or unfinished work, idle plant and machinery and other 
cost items.  
 
Financial loss due to accidents bore by contractors was studied through structured 
interviews. 109 sampled projects were reviewed and the financial loss of the sampled 
was approximately HK$4 million–HK$6.2 million in the survey period from 1st of 
April 2007 to 31st of March 2012. The sample is approximately 8.86% of the total 
contract sum of the construction projects in Hong Kong. Financial loss (contractors + 
insurance companies) can be estimated from HK$210 million to HK$665 million and 
the average loss is HK$445 million from April 2007 to March 2012, which are shown 
in Table 25 and discussed in Chapter 4.  
 
Research Question 2: What are the safety investment from government departments, 
private sectors (developers) and contractors in the construction industry?  
 
Safety investments from government departments, developers and contractors were 
investigated through structured interviews. Valid information was collected from 10 
government departments, 10 main developers (representing ~80% of the market share) 
and 38 representatives from contractor companies. Safety investments, including 
expenses in safety personnel, safety equipment, safety training, safety promotion and 
others, were also collected. Safety investments were estimated from HK$1.72 billion 
to HK$2.74 billion, and the average investments from April 2007 to March 2012 were 
HK$2.27 billion, which is shown in Table 25 and discussed in Chapter 4. 
 
Research Question 3: What is the compensation claim process in Hong Kong? 
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The compensation claim process from construction accidents was reviewed in this 
study. The claim process is long and tedious, and victims are passive in the process. A 
comprehensive desktop-based study on the claim procedure was conducted. Fourteen 
structured interviews were conducted to investigate the details of the claim procedure 
and associated issues. The details are presented in Chapter 4.3 and published in Ying et 
al. (2014). 
Research Question 4: What is the relationship between safety investment and financial 
loss due to accidents? 
This research question is the main theme of the research. After data collection from 
structured interviews, a negative correlation was observed between financial loss due 
to accidents and safety investment. A nonlinear regression model was used to present 
the relationship between financial loss due to accidents and safety investment. Sqrt–
Sqrt (square root Y–square root Xs) relationship best presents the relationship between 
financial loss and safety investment. The nonlinear model in Equations (1)–(3) was 
generated to represent the relationship. The models provide quantitative understanding 
between parameters. Safety equipment, safety training and safety promotion are 
important parameters to reduce financial loss. The details of the relationship models are 
presented in Chapter 5. 
Research Question 5: How can industry stakeholders be guided in improving 
construction safety based on the findings of the aforementioned resources? 
Benchmark figures are introduced in Chapter 6 to present the relationship between 
financial loss and safety investment. The benchmark figures provide graphical 
understanding for senior management to review financial loss and safety investment of 
particular projects. It provides significant information for improving safety investment 
strategy and hence to reduce financial loss due to accidents. 
The proposed framework guides the industry on how contractors can effectively invest 
in safety aspects in different project stages (Appendix XIII). The framework presents 
how workers, contractors, consultants, government departments and clients should 
collaborate to reduce financial loss and improve safety performance in different project 
stages. 
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In general, more resources might be allocated in safety equipment, safety training and 
safety promotion, which are beneficial to reduce financial loss in accidents and hence 
improve safety performance in general conditions.  
 
Research Objective 1: Identify the relationship of safety investment in different projects 
based on previous records related to Hong Kong construction projects 
 
109 construction projects were collected from the structured interviews. Meanwhile, 
879 accident cases were recorded. The sampled projects are shown in Appendix IV and 
safety investment was recorded. Safety investment includes the salary of safety 
personnel, safety equipment, safety training, safety promotion and others. The overall 
safety investment ratio is 2.035% of the total contract sum. Meanwhile, the safety 
investment ratio of civil projects is 2.23%, the building project is 1.76% and A&A 
project is 2.51%. Appendix IV provides a background knowledge and relationship of 
safety investments in different projects in the Hong Kong construction market. 
 
Research Objective 2: Investigate the relationship between safety investment and the 
number of accidents 
 
Table 1 provides a summary of the number of construction accidents in Hong Kong, 
which decreased gradually from 2005 to 2009. After reaching the lowest point in the 
year 2009, the number of reported accidents gradually increased again until the year 
2016. Meanwhile, the accident rate of overall project decreased gently from 59.9 to 
34.5 per 1000 workers. From the sampled projects, the number of accidents per project 
in the reported period (1st of April 2007 to 31st of March 2012) was recorded and 
shown in Appendix IV. This trend indicates the existence of a negative correlation 
between the number of accident and safety investment (Table 28a). Therefore, safety 
investment is beneficial to reduce the number of accidents. Meanwhile, safety 
equipment, safety training and safety promotion have a more significant negative 
correlation with the number of accidents. This finding means that an increase in safety 
equipment, safety training and safety promotion is effective in reducing the number of 
accidents. 
 
Research Objective 3: Investigate the factors that affect financial loss due to accidents 
Factors that affect financial loss due to accidents have been identified by the literature 
review. Financial loss is the summation of accident expenses, including day loss (salary 
of victim due to days of absence), loss related to injury (after resuming work), medical 
expenses, fines and legal expenses, expense loss of other employees, equipment or plant 
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loss, damaged material or unfinished work, idle machinery/equipment and other loss 
items.  
A positive correlation and a linear relationship were found between financial loss and 
the parameters. Furthermore, the financial loss is a simple summation of all parameters. 
Table 26 shows the details and the descriptive value of different parameters. 
Research Objective 4: Review the compensation procedure for construction accidents 
Compensation claim process of construction accidents was reviewed. Structured 
interviews were conducted to gain knowledge from experts and stakeholders. 
Participants from NGO were also interviewed. The aim of the structured interviews is 
to understand the claim procedure and comments/recommendations from the 
stakeholders. Ying et al. (2014) provided suggestions and recommendations to improve 
some loopholes, which were found in the interviews. 
Research Objective 5: Develop a relationship between safety investment and accident-
related financial loss in Hong Kong 
A negative correlation was found between financial loss and safety investment. The 
findings show that investments in safety aspect can really help reduce financial loss 
(Appendix VII). Nonlinear regression model (Chapter 5) was utilised among financial 
loss and safety equipment, safety training and safety promotion. Investment in the three 
safety aspects can significantly reduce financial loss due to accidents. Validation was 
also conducted to examine the regression model. 
Regression model from projects with large and small contract sums was generated to 
find the relationship between financial loss and safety investment. Meanwhile, safety 
training is the most effective aspect that can significantly reduce financial loss. 
Research Objective 6: Model a safety investment performance measure and any 
resulting financial loss caused by accidents 
A benchmark figure was introduced to provide graphical presentations to verify the 
relationship between financial loss and safety investment. It is useful for senior 
management when reviewing the expenses in financial loss due to accidents and safety 
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investment in a particular project. Meanwhile, the relationship between the % of 
financial loss and % of safety investment was introduced. Projects with small contract 
arise more concern when the % of financial loss is huge. The framework then provides 
a rational supporting statement that more focus should be given to small-scale projects 
and that support should be given to SMEs in safety aspects. 
8.4 Research contribution 
This research first reviewed the financial loss of construction accidents and safety 
investment in Hong Kong. The study then reviewed the compensation claim process 
and judgment statement. Throughout the structured interviews, the author received 
huge data regarding safety investment of stakeholders and financial loss of accident 
from contractors. Through the regression analysis, the relationship between financial 
losses and key parameters was identified. Meanwhile, the relationship between 
financial loss and safety investment was verified. Validation interviews and 
questionnaire surveys were conducted to verify the drafted framework. Finally, a 
proposed framework was introduced to guide participants on how to effectively invest 
in safety aspects to reduce financial loss. The following is a summary of contribution 
to knowledge and practice.  
The research findings are sufficient to answer the research questions and research 
objectives set in Chapter 1. The following is the summary of the research contribution: 
8.4.1 Contribution to knowledge 
Safety investment from government departments, private sector (developers) and 
contractors in the construction industry were investigated. The investment provides an 
in-depth picture regarding the safety investment and financial loss in the Hong Kong 
construction industry. By combining the gross premium of insurance and compensation 
claims from court judgment in the construction industry, stakeholders can learn and 
further understand the real financial loss and safety investment of the overall 
construction industry.  
Safety expenses of the construction industry in Hong Kong were also investigated. By 
conducting a literature study of the insurance claims and the GDP of the construction 
industry in each district, the insurance claims due to construction accidents may rise to 
a level of alert. In view of court judgments, insurance claims and contractor 
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compensations, accidents exhaust monetary compensations. According to the analysis 
of available statistical data, the average insurance claim is approximately 0.2% of the 
total GDP in Hong Kong and it consumes nearly HK$100 million yearly on insurance 
claims (Ying et al., 2013). 
 
Compensation procedure and claims due to construction accidents were also studied. 
The study investigated the introspection regarding accident compensation from 
construction accident and provided suggestions to stakeholders to review the 
compensation procedure (Ying et al., 2014). 
 
The research specify which key parameters affecting the financial loss most. They are 
compensation by contractors, fine & legal expenses, idle plants, material loss and 
equipment loss.   
 
Significant parameters affecting the financial loss of construction accidents were 
investigated. By using a quantitative analysis, financial loss due to construction 
accidents was found to be significantly affected by expenses of victims in day loss, 
fines and legal expenses, equipment loss, material loss and idle plant due to accidents. 
Ying et al. (2015) provided a concept regarding the relationship of financial loss to 
several parameters. In this research, financial loss per accident is estimated at 
HK$26,600 per case, which is the mean of mild, moderate and serious accidents.  
 
The quantitative analysis provided a rational proof that a negative correlation exists 
between financial loss and safety investment. Safety investment can help reduce 
financial loss due to accidents in general. The relationship between safety investment 
and financial loss was also found. The ratio describing how safety investment improves 
and reduces the financial loss was examined by a sensitivity analysis. The strategy of 
safety investment was also introduced. A significant reduction in financial loss is drawn 
by increase the investment in safety equipment, safety training and safety promotion. 
 
The findings fill the research gap regarding expectation in safety investment whereas 
to improve safety performance or reduce losses. This research answers the riddle why 
different researchers get extreme findings: whether safety investment can help or cannot 
help to improve safety performance. The key is that sufficient safety investment in 
specific aspects are important to improve safety performance and hence reduce 
financial loss. Stakeholders should provide safety investment with definite target and 
aspects, otherwise; the investment becomes invalid. This study provides a rational 
analysis that by providing sufficient investment in safety training, equipment and 
promotion, it can really help to reduce financial loss.  
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A benchmark figure of common investment/loss zone was introduced for easy 
comparison between different cities and countries. % of financial loss versus % of 
safety investment (Figure 21a) provides a rational datum for readers to learn the safety 
performance by investigating the % of financial loss and safety investment. 
 
The findings provide guideline to industry stakeholders in improving construction 
safety. It provides insight to researchers on how to reduce financial loss in accidents 
by strategical investment in safety. It provides an insight to the researchers through 
the feasible suggestions in safety investment for different construction phase provided 
by the author.  
 
8.4.2 Contribution to practice 
 
The financial loss of each construction accident was investigated and predicted to be 
HK$26,600. This finding provides stakeholders with an idea of the economic 
consequences of construction accidents. Developers and government sectors can thus 
easily estimate and predict financial loss due to construction accidents and find a budget 
to cover accident elimination. 
 
The average financial loss caused by accidents is approximately HK$115,000 per 
project and financial loss is estimated at HK$96 million (nearly HK$100 million) per 
year. Developers and government sectors can accurately predict the miscellaneous costs 
due to accidents from the contract.  
 
Great emphasis should be given to safety equipment, safety training and safety 
promotion. All these investments can more greatly and effectively reduce financial loss 
than other safety investments. 
 
To improve the safety performance and hence reduce financial loss by sufficient safety 
investment in safety equipment, training and promotion, a framework on how to invest 
in safety in different project stages was introduced to the construction participants. 
Encouragement to strive for a better safety performance was also recommended. 
 
The research provides a practical suggestion to industrial participants on their safety 
investment strategies (such as feasibility study stage, design stage, construction stage, 
operation stage and maintenance stage). The stakeholders can review the safety input 
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easily as a reference. Client (Contractors can initialize their safety plan effectively. 
Government departments, developers can easily vet the safety plan provided by 
contractors as well) 
When bidding for a project, contractors should be encouraged to estimate the financial 
loss due to accidents. This estimation should be included in the overall contract sum as 
a miscellaneous item.  
The findings provide a buffer zone/iceberg as a guide to contractors when they operate 
projects with a better prevention and awareness of going over the budget. 
8.5 Recommendation to the government sectors/ developers 
According to the literature review and regression model of this study, the accident rates 
and the financial loss of a small-scale project (contract lump sum is low) are high. Thus, 
the government should send more labour officers to inspect small-scale projects. Many 
resources and supports are recommended to assist SMEs. Moreover, the framework 
provided in Appendix XIII is especially helpful to SMEs. 
The respondents of the second validation interview suggest that the government should 
provide more resources to train competent trainers to serve the industry. Another 
suggestion is that the government should support contractors in updating safety 
equipment financially. Lastly, the government should provide more resources or 
financial support for safety promotion.  
The Labour Department already allocated resources to inspect specific projects. 
However, more officers are recommended to be sent, particularly to those in small 
contract sums, such as RMAA works. 
In general, the support of the government in construction safety is essential. As a 
booming construction market in Hong Kong, the government should invest more 
resources in all safety aspects to attract more people (especially youngster) to join the 
construction industry. It can reduce the number of accidents and financial loss due to 
accidents and social burden. Moreover, it can provide better trained workers for the 
industry to solve the shortage and ageing of labour, consequently sustain, and expand 
the construction market in Hong Kong.  
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8.6 Recommendation to the contractors 
Financial loss due to accidents affects the budget control and safety performance of 
contractors. Worse still, it affects the tendering opportunity of contractors if the safety 
record is poor. Contractors should follow the suggestions from the framework to 
increase investment in safety equipment, training and promotion. It can really help to 
reduce financial loss due to accidents and improve safety performance in a general point 
of view. 
Subcontracting/subletting system should be realised in the modern construction market. 
The safety management in SMEs is poor in general. Safety performance of small 
construction firms is highly concerned as they usually have fewer resources in the 
overall safety issue. According to the regression findings, financial loss due to accidents 
in small- and medium-sized projects is greater than that in large-scale projects. Small-
scale projects (A&A projects) usually work by SMEs, and the author focuses on the 
safety aspect of SMEs. 
8.6.1 Recommendation to reduce financial loss (SMEs) 
Small companies usually have rare resources in terms of labour, technology, time, 
money, in-house expertise in safety and health matters. The safety performance and 
financial loss due to accidents are much risky and huge. Subletting system in the 
construction market is a problem, but small companies and projects usually adopt it to 
reduce the running cost. Finally, the subletting process influences the overall 
occupational health and safety performance. Health and safety are grey areas on small 
sites/projects because no representatives are available on site and no controls are 
provided especially in small projects, such as renovation or A&A projects.  
The financial loss due to accidents in projects with less contract sum is higher than that 
in projects with large contract sum, which is stated in Chapter 5.3.3. SMEs usually have 
fewer resources and professional staffs who can deal with health and safety matters 
because of the lack of financial resources and managerial skills. A summary can help 
the company improve their safety performance and hence reduce the financial loss due 
to accidents. 
According to the results of the sensitivity analysis presented in Chapter 5, the most 
effective way to reduce the financial loss of accident is to invest resources in safety 
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equipment, safety training and safety promotion. Meanwhile, in different stages of the 
project, safety should be invested according to the proposed framework (Appendix 
XIII). It could reduce the financial loss caused by accidents, especially for SMEs 
8.7 Recommendation to workers 
According to the framework provided in Appendix XIII, contractors should provide 
sufficient equipment, training and safety promotion to workers. Furthermore, workers 
should understand their duties and liabilities in their workplace. For example, workers 
should be aware that they need to attend mandatory safety training courses before they 
work on a construction site. They need to bring a ‘green card’ and wear proper dressing, 
safety helmet and safety boots when they work. 
Workers should understand the hazards and risks in the workplace. For example, if they 
work at a height, they should be aware of whether the company/contractor has proper 
PPE (i.e. safety belt). They should refuse to go into the workplace in case there is a risk 
of accident or lack of PPE.  
Workers should obtain ‘knowledge’ on the project and the relative hazards. For instance, 
workers who work in an asbestos site should be aware that they have suitable PPE, 
including goggles, spectacles, face shield, respirators and mouthpiece. It is also the 
responsibility of the workers to ask for these PPE if the contractor “forgets” or “fails” 
to provide it.  
The idiom ‘it takes two to tango’ means two people are needed to perform a dance. In 
the safety situation in the construction industry, if a contractor ‘fails’ or ‘forgets’ to 
provide necessary PPE to workers, and the workers ‘fail’ to request them, the work 
becomes riskier, raising the chances of an accident occurring. Worse, improper use or 
failure to use PPE results in serious accidents. As a result, financial loss due to accidents 
would increase  
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8.8 Limitations of the study 
Construction management is a huge topic that includes many knowledge areas. The 
scope of this research project relates to the area of construction safety and cost 
management. This research project is limited to the consideration or strategies of the 
safety investment of stakeholders: 
In the case of accidents, contractors have to submit Form 2 to the Labour Department, 
which is then treated as a ‘reported accident’. The procedure of Form 2 submission has 
been discussed in the work of Ying et al. (2014). A need for improvement in this respect 
is suggested. The submission gives contractors an advantage. Contractors may not 
agree with the classification of the ‘incident’ as an ‘accident’. The current study does 
not aim to review the definition of ‘reported accident’ but simply follow the data 
published by the Labour Department (Table 1). Some accidents reported to contractors 
may not be counted as ‘reported accidents’ according to the definition of the Labour 
Department. Therefore, in this study, financial loss per accident is treated as 
information released by the contractors, which may have a discrepancy based on 
government records. 
The classification of mild, moderate and serious accidents is not included in the 
sampled data. No such classification is available in Hong Kong, and thus, the regression 
models only provide a general model for overall accidents. Only three fatal cases were 
found in the sample, and these numbers are insufficient to provide objective analysis 
for financial loss in fatal accident case separately.  
The strategy of safety investment believed by different stakeholders is not necessarily 
the same. For example, government departments have a high concern for safety 
performance rather than cost output. Safety, in their terms, has a high priority because 
it involves public concern and awareness. Developers are usually focused on profit as 
a priority, whereas safety investment and performance are not key issues. Safety 
investment follows different directions where government departments and private 
developers are concerned. This research attempts to provide an overall picture of all 
safety investment expenses and generate a regression model between safety 
investments and financial loss for contractors. 
The research-sampling period was set from the 1 April 2007 to 31 March 2012. This 
research was commenced in March 2012. The author aimed for the latest sampling 
period possible as the best option. 
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Structured interviews were conducted from June to December 2013. Some accident 
cases underwent prolonged civil claims and prosecution status, whereas some sample 
projects were declined. 
The distribution of expenses in safety from the contractors usually has an S-curve trend. 
Locating the exact expenses in safety investment throughout the project is difficult, and 
thus, safety investment (staffing personnel, equipment, training, promotion and other 
investments per month are distributed equally according to the number of months) 
(Tang et al., 2004).  
The loss did not include indirect loss such as company reputation, loss from the cease 
working days, and refusal of bidding from client due to poor safety record.  
Social cost in construction accidents, such as PLSA, is not included in this research 
project.  
Prosecution or civil claims case may be prolonged for several years, making the 
measurement of total financial loss of the project difficult. If the accident case has not 
been finalised, then the project case cannot be counted. Furthermore, the financial loss 
is extracted from the indirect cost, such as loss due to cessation of work and prohibition 
of bidding submission due to poor performance 
In Equation (1), the key factors that affect financial loss caused by accidents are 
introduced. In Equations (2) and (3), the aim is to provide the key parameters that can 
reduce significantly the financial loss in different scenarios. The number of accidents 
per project cannot be estimated. Hence, safety investment needs further examination in 
the area of prevention.   
Financial loss in fatal cases involves huge compensation packages and different claim 
systems, which cannot be estimated from the regression model. 
Ergonomic tools are highly recommended in the construction industry. However, the 
application of ergonomic tools in the construction industry is rarely done when 
compared with manufacturing and transportation industries, which may be due to the 
high costs involved. The introduction of the concept of ergonomic tools in safety 
equipment to improve safety performance was suggested (Molen 2005; Scott and Renz 
2006; Dempsey and Mathiassen 2006; Jensen and Friche 2006). In this study, as the 
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suggested framework is focused mainly on present practices, the concept of ergonomic 
technology and application is rarely highlighted. Ergonomics tools are not yet covered 
in the framework of this safety investment 
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8.9 Further study 
1. The sample period should be extended and the research can be used as a stratum
to observe the changes in financial loss in the construction industry in a selected
time series.
2. A comparison should be made between different cities and countries to
understand the financial loss in different places.
3. A detailed investigation between different distributions of accident case is
suggested, for example, high financial loss, long absent days and disability cases.
A regression model of financial loss to key parameters in a serious accident,
disability and prolong absent cases may be generated to conduct the comparison.
4. The number of accidents per project is variable and unpredictable, and thus,
predicting how an increase of 10% in safety investment can reduce the financial
loss of each project is difficult.
5. Furthermore, the exact premium cost for insurance companies is helpful to
investigate the relationship between premium cost and financial loss.
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Appendix V: Summary of Each Project (Sorting of Contract Sum from Large to small)
No. C/B/A Commencement Completion Safety officer Supervisor Secretary/ASO‐otheSafety Manager Chief Officer Sr Officer Secretary
2 C 15 4,900,000,000 01‐Sep‐06 01‐Sep‐10 48 41 22 4 15 25 23,040,000 36,000 25,000 12,000 500,000 10416.667 491,938 0.482
3 C 13 4,500,000,000 01‐May‐10 01‐Dec‐12 31 23 2 3 7 5 1 1 13,299,000 38,000 40,000 20,000 200,000 6451.6129 438,613 0.302
4 B 29 2,896,273,298 23‐Nov‐08 22‐Aug‐12 45 40 2 3 9 6 1 1 0.1 20,925,000 35,000 26,500 14,500 400,000 8888.8889 549,889 0.854
5 B 36 1,747,262,153 28‐Jul‐09 31‐May‐12 34 32 2 4 10 8 0.5 0.5 16,099,000 45,000 22,500 15,000 873,630 25695 581,695 1.132
6 B 34 1,323,000,000 25‐May‐10 24‐Jan‐13 32 22 1 2 8 9 0.5 0.5 12,224,000 40,000 25,000 12,000 200,000 6250 390,656 0.945
7 B 31 1,241,819,148 10‐Jul‐09 05‐Apr‐12 33 33 3 3 7 11 0.5 1 14,899,500 50,000 50,000 20,000 400,000 38500 467,258 1.242
8 B 2 1,200,000,000 02‐Jan‐10 15‐Jul‐13 42 26 32 2 4 6 1 0 0 0.5 10,731,000 31,200 38,000 9,500 500,000 11904.76 346,105 1.211
9 C 18 1,200,000,000 15‐Mar‐10 15‐Nov‐13 43 23 1 2 2 9 0.1 0.2 0.2 0.5 15,716,500 40,000 36,500 18,000 500,000 11627.91 471,628 1.690
10 B 35 1,188,000,000 20‐May‐08 13‐Sep‐11 40 40 1 3 4 4 0.5 0.5 10,240,000 65,000 25,000 25,000 500,000 15000 383500 1.291
11 B 96 1,164,000,000 15‐Sep‐05 30‐Aug‐08 35 17 10 1 4 9 0.2 1 10,990,000 36,000 10,000 15,000 500,000 14285.71 389,286 1.171
12 B 114 1,125,500,000 01‐Apr‐11 30‐Jun‐16 63 12 1 2 4 6 0.2 1 17,110,800 25,000 42,000 14,500 800,000 12698.41 365,798 2.048
13 B 63 1,080,500,000 23/1/2008 18/2/2011 37 37 17 1 2 2 0.5 4,828,500 11,000 3,000 3,000 500,000 13513.51 161,014 0.551
14 C 46 1,058,300,000 06‐Oct‐07 18/6/2010 32 32 22 2 1 7 0.5 7,904,000 15,000 25,000 10,000 500,000 15625 312,625 0.945
15 C 7 1,000,000,000 23‐Dec‐07 31‐Mar‐13 63 51 5 2 5 11 1 1 25,956,000 45,000 45,000 20,500 20,000 35000 414,071 2.609
16 B 24 1,000,000,000 01‐Jan‐09 01‐Dec‐12 47 39 2 1 1 3 6 1 11,103,750 35,000 25,000 15,000 30,000 638.3 238,484 1.121
17 C 85 868,000,000 07‐Dec‐09 26/5/2013 42 29 14 2 2 3 0.2 1 9,156,000 30,000 23,000 12,000 500,000 11904.76 294,905 1.427
18 C 115 842,500,000 15‐Oct‐10 15‐Mar‐15 53 29 0 3 8 15 0.2 1 26,685,500 45,000 38,000 30,000 500,000 45000 625,934 3.938
19 B 30 798,945,097 28‐Aug‐08 11‐Mar‐11 31 31 2 2 4 12 0.1 0.5 9,882,800 36,800 36,000 18,500 300,000 9677.42 419,777 1.629
20 C 116 776,500,000 18/1/2008 01‐Oct‐11 45 45 23 2 3 5 0.5 1 11,655,000 60,000 25,000 25,000 500,000 11111.111 380111.1111 2.203
21 C 76 758,600,000 30‐Jan‐10 30‐Oct‐13 45 26 0 3 7 10 0.5 1 22,950,000 46,500 35,000 25,000 500,000 42000 627,611 3.723
22 C 3 711,000,000 15‐Dec‐09 14‐Dec‐13 48 28 20 1 6 6 0.2 0 0.5 0 8,822,400 18,850 10,000 9,000 500,000 10416.67 232,067 1.567
23 C 113 668,000,000 01‐Dec‐10 30‐Apr‐14 41 17 2 1 6 10 0.2 1 14,883,000 29,850 32,000 14,000 400,000 9756.1 448,606 2.753
24 B 1 650,000,000 02‐Jan‐08 31‐Mar‐10 26 26 41 1 1 5 0 0 0 0.5 3,757,000 12,000 4,000 3,000 200,000 7692.31 171,192 0.685
25 B 39 650,000,000 15‐Jan‐09 30‐Sep‐10 20 20 6 1 3 8 1 4,290,000 14,000 8,800 12,000 500,000 15000 274,300 0.844
26 C 97 650,000,000 10‐May‐06 15‐Dec‐08 19 7 13 2 3 6 0.1 0.2 4,222,750 15,000 7,500 8,000 500,000 16000 279,066 0.816
27 B 33 634,000,000 28‐Aug‐08 05‐Nov‐11 39 39 3 3 6 11 0.5 0.5 16,087,500 35,000 35,000 15,000 100,000 25000 417,244 2.567
28 C 64 630,000,000 15/10/2006 28/5/2009 31 26 20 1 2 3 0.5 4,417,500 18,800 5,500 6,000 500,000 16129.03 188,929 0.930
29 B 71 623,000,000 19/4/2006 22/10/2008 30 18 11 1 2 8 0.5 6,495,000 28,000 13,000 11,000 400,000 13333.33 281,833 1.357
30 C 17 600,000,000 01‐Dec‐09 01‐Jun‐12 30 28 2 1 4 8 1 8,070,000 35,000 30,000 25,000 200,000 6666.6667 365666.6667 1.828
31 B 72 564,500,000 14‐Jul‐06 22‐Jan‐09 30 22 5 2 2 5 0.5 6,225,000 25,000 13,500 10,000 400,000 13333.33 269,333 1.431
32 B 43 544,700,000 15/12/2006 15/05/2009 29 26 15 1 3 7 0.5 6,496,000 27,500 15,500 12,000 300,000 10344.83 289,345 1.540
33 B 44 533,800,000 15/10/2006 15/12/2008 26 21 10 1 1 3 0.5 3,302,000 8,000 3,650 3,500 300,000 11538.46 153,688 0.749
34 B 86 525,600,000 10‐Dec‐09 14/9/2013 33 15 15 1 2 1 0.2 1 4,603,500 16,000 8,000 8,000 500,000 15151.52 186,652 1.172
35 B 25 508,800,000 03‐Aug‐09 08‐Mar‐12 31 31 1 3 6 10 0.5 11,702,500 40,000 36,500 14,000 5,088,000 34129.03 632,129 3.851
36 C 67 486,600,000 17/3/2008 13/6/2010 27 27 15 1 2 6 0.2 4,897,800 28,800 9,000 7,500 300,000 11111.11 237,811 1.320
37 C 6 480,000,000 01‐Dec‐10 01‐Apr‐13 28 16 5 3 4 5 0.5 1 9,086,000 28,000 28,800 15,000 50,000 21785.71 398,086 2.322
38 B 27 470,000,000 17‐Nov‐09 24‐Aug‐12 33 28 1 3 4 10 0.1 10,355,400 30,000 28,000 18,000 300,000 29090.91 398,891 2.801
39 C 51 468,300,000 06‐Oct‐09 16/8/2011 22 22 16 1 1 6 0.2 4,004,000 15,000 7,800 5,500 300,000 13636.36 223,936 1.052
40 C 91 455,800,000 16/5/2006 23/7/2009 38 25 14 1 1 2 10 1 10,678,000 30,000 20,000 20,000 300,000 7894.7368 358894.7368 2.992
41 C 41 448,600,000 15‐Aug‐07 15‐Mar‐10 31 31 18 2 1 7 6,277,500 18,000 26,500 10,000 300,000 9677.42 266,677 1.843
42 B 45 448,600,000 03‐Jan‐08 18/5/2010 28 28 10 2 1 4 0.2 4,928,000 20,000 28,000 12,000 200,000 7142.86 243,143 1.518
43 B 65 448,000,000 26/10/2006 17/4/2009 30 25 20 1 2 6 0.5 5,985,000 18,500 30,000 14,500 500,000 16666.67 279,167 1.869
44 B 77 446,600,000 10‐Dec‐10 16/1/2013 25 17 7 1 2 3 0.5 3,825,000 11,000 4,000 5,500 50,000 2000 175,500 0.982
45 B 90 446,500,000 17/9/2010 26/10/13 37 18 13 1 2 6 0.5 8,066,000 34,000 25,000 18,000 400,000 10810.81 305,811 2.534
46 B 73 442,800,000 18/1/2006 24/06/2008 29 15 8 1 1 2 3 0.5 4,118,000 12,000 5,500 5,000 400,000 13793.1 178,293 1.168
47 C 98 436,600,000 02‐Oct‐06 30‐May‐09 31 25 10 1 2 7 0.1 5,115,000 16,000 7,000 8,000 200,000 6451.61 202,452 1.437
48 C 5 431,235,000 29‐Jul‐11 01‐Dec‐15 52 8 1 1 1 8 1 1 1 11,960,000 27,000 24,500 15,000 50,000 961.54 297,462 3.587
49 B 32 431,000,000 15‐May‐09 15‐Dec‐11 31 31 2 2 6 9 0.5 11,098,000 35,000 30,000 30,000 100,000 32250.81 456,226 3.281
50 C 52 425,000,000 01‐Jul‐10 03‐Nov‐12 28 28 12 1 2 8 1 7,308,000 30,000 20,000 20,000 400,000 14285.714 345285.7143 2.275
51 C 68 408,850,000 14/3/2009 27/8/2011 29 29 13 1 2 7 0.2 5,753,600 15,000 10,000 6,500 400,000 13793.1 243,693 1.729
52 B 26 397,500,000 30‐Nov‐08 26‐Jul‐12 44 40 2 2 2 10 0.5 10,956,000 38,000 27,000 22,000 397,500 29034.09 345,034 3.819
53 C 66 386,540,000 01‐Dec‐07 16/06/2009 18 18 14 1 2 4 0.2 2,617,200 9,000 2,500 3,000 500,000 7777.78 187,678 0.874
54 C 42 368,450,000 15/9/2006 15/12/2008 27 21 21 2 3 5 0.2 5,065,200 14,000 8,000 4,500 200,000 7407.41 221,507 1.623
55 C 78 366,850,000 23/9/2010 14/12/12 27 18 12 1 2 7 0.5 5,926,500 25,000 12,000 12,000 500,000 18518.52 287,019 2.112
56 B 109 366,540,000 30‐May‐07 15‐Dec‐09 31 31 5 1 2 9 0.1 6,221,700 28,000 18,000 15,000 300,000 9677.42 271,377 2.295
57 B 49 358,900,000 17/7/2008 20/12/2010 29 29 12 1 1 3 0.2 4,350,000 7,500 6,800 7,000 300,000 5344.83 181,645 1.468
58 B 111 357,560,000 01‐Mar‐07 30‐Jul‐09 29 28 7 2 4 4 0.1 5,921,800 12,500 14,000 12,500 300,000 10344.83 253,545 2.056
59 B 87 350,000,000 18/9/2008 13/8/2010 23 23 18 1 1 3 0.2 2,817,500 7,000 8,500 8,000 400,000 7391.3 163,391 1.074
60 C 74 336,850,000 10‐Dec‐06 01‐Sep‐09 33 29 20 2 6 12 1 14,124,000 25,000 12,000 12,000 300,000 9090.9091 486090.9091 4.762
61 C 99 315,500,000 15‐Apr‐07 15‐Jul‐09 27 27 13 1 2 7 0.2 4,522,500 10,000 11,000 10,000 300,000 11111.11 209,611 1.794
62 C 108 303,000,000 01‐Apr‐07 11‐Aug‐09 28 28 6 1 4 5 0.1 5,054,000 16,000 17,500 13,500 200,000 7142.86 234,643 2.168
63 C 28 297,946,981 17‐Feb‐10 05‐Mar‐12 25 25 1 2 6 8 0.1 7,160,000 22,000 26,000 20,000 200,000 28000 362,400 3.041
64 B 48 284,600,000 19/6/2008 05‐Jun‐10 24 24 8 1 4 1 0.2 3,072,000 13,000 8,650 6,500 200,000 8333.33 164,483 1.387
65 B 93 276,500,000 01‐Nov‐06 14‐Dec‐08 25 20 8 2 5 1 0.2 4,575,000 22,000 14,500 12,000 200,000 12000 239,500 2.165
66 B 110 268,300,000 30‐Oct‐06 30‐Jan‐09 27 22 5 2 6 2 0.1 5,243,400 24,000 15,000 14,000 200,000 7407.41 254,607 2.562
67 B 82 266,500,000 23/6/2010 14/8/2012 26 26 12 1 7 1 0.2 4,966,000 20,000 12,000 10,000 200,000 7692.31 240,692 2.348
68 B 117 258,450,000 01‐Sep‐07 01‐May‐10 32 32 7 1 2 6 0.1 5,766,400 17,500 10,500 8,000 200,000 6250 222,450 2.754
69 C 107 258,400,000 01‐Mar‐07 30‐Jun‐09 28 27 5 2 8 0.1 5,838,000 25,000 15,500 15,000 200,000 7142.86 271,143 2.938
70 B 69 258,000,000 06‐Nov‐09 19/5/2011 18 18 8 1 2 10 1 5,760,000 35,000 15,000 15,000 400,000 22222.222 407222.2222 2.841
71 C 40 254,000,000 15‐Oct‐06 15‐Dec‐08 26 21 8 0 1 6 0.2 3,187,600 14,000 6,750 3,000 200,000 7692.31 154,042 1.577
72 C 61 253,000,000 18/10/2006 27/3/2008 17 12 8 0.5 6 1 0.2 2,244,000 17,500 4,500 4,000 200,000 11764.71 169,765 1.141
73 C 58 246,000,000 06‐Jul‐08 19/10/2010 27 27 14 0.5 4 1 0.2 2,916,000 18,000 5,500 5,500 200,000 7407.41 144,407 1.585
74 C 89 231,800,000 16/5/2011 28/4/2013 23 11 8 1 2 6 0.2 4,255,000 20,000 11,000 8,000 200,000 8695.65 232,696 2.309
75 C 9 230,000,000 01‐Jun‐07 01‐May‐11 47 47 2 2 6 3 1 11,750,000 27,500 35,000 18,000 50,000 1063.83 331,564 6.775
76 B 62 228,500,000 01‐Nov‐07 27/1/2009 14 14 12 1 6 0.2 1,321,600 12,000 2,500 2,500 200,000 14285.71 125,686 0.770
77 B 84 226,800,000 19/7/2009 30/9/2011 26 26 10 1 4 1 0.2 3,198,000 10,000 6,850 5,000 200,000 7692.31 152,542 1.749
78 B 75 226,500,000 18/1/2007 21/3/2009 26 24 18 1 1 7 0.2 4,563,000 10,000 9,000 6,000 200,000 7692.31 208,192 2.390
79 C 95 226,000,000 15‐Jan‐07 30‐May‐09 28 26 7 1 2 8 0.2 5,796,000 35,000 20,000 13,000 300,000 20714.29 285,714 3.540
80 C 79 224,800,000 13/12/2010 20/12/2012 24 15 10 2 5 6 6,324,000 8,000 3,000 3,000 200,000 8333.3333 285833.3333 3.052
81 B 47 223,000,000 18/4/2007 27/3/2009 23 23 10 1 4 0.2 2,530,000 15,000 4,500 5,000 200,000 8695.65 143,196 1.477
82 B 59 223,000,000 17/10/2007 20/02/2009 16 16 12 0.5 7 0.2 2,088,000 9,500 5,500 5,500 200,000 12500 163,500 1.173
83 B 50 220,000,000 16/4/2009 12‐Nov‐10 19 19 7 1 5 1 0.2 2,793,000 11,000 5,000 6,000 200,000 10526.32 179,526 1.550
84 B 57 218,500,000 10‐Dec‐08 06‐Jun‐10 20 20 10 2 4 0.2 2,800,000 20,000 4,800 5,500 200,000 10000 180,300 1.650
85 B 55 208,700,000 16/9/2010 13/3/2012 30 30 10 2 6 1 0.2 5,580,000 26,000 25,000 7,500 200,000 6666.67 251,167 3.610
86 B 60 208,000,000 14/12/2006 26/06/2008 18 14 9 1 5 0.2 2,034,000 16,000 11,000 5,000 200,000 11111.11 156,111 1.351
87 B 101 206,000,000 01‐Aug‐06 30‐Dec‐07 16 8 2 1 3 0.1 1,640,000 6,000 2,000 2,000 200,000 12500 125,000 0.971
88 C 81 192,000,000 22/10/2010 17/6/2012 20 18 6 1 4 1 0.2 2,440,000 7,500 2,650 2,500 100,000 5000 139,650 1.455
89 B 56 188,900,000 17/6/2008 16/3/2010 21 21 6 0.5 6 0.2 2,436,000 27,500 23,650 23,500 200,000 9523.81 200,174 2.225
90 B 53 188,600,000 18/1/2010 06‐Oct‐11 21 21 8 2 3 4 4,116,000 5,000 1,000 1,000 200,000 9523.8095 212523.8095 2.366
91 A 83 188,600,000 26/4/2010 30/5/2012 25 23 11 1 2 1 0.2 2,400,000 10,000 16,000 8,000 150,000 6000 136,000 1.803
92 A 112 188,300,000 30‐Jun‐07 30‐Jun‐09 24 24 4 0.5 7 0.1 3,220,800 18,000 22,000 12,000 200,000 8333.33 194,533 2.479
93 C 8 184,000,000 01‐Apr‐08 01‐Aug‐10 28 28 7 1 7 0.5 4,144,000 20,000 25,000 5,500 50,000 1785.71 200,286 3.048
94 A 94 179,600,000 15‐Nov‐06 30‐May‐08 18 14 4 1 1 1 0.2 1,497,600 16,000 15,000 8,500 200,000 11111.11 133,811 1.341
95 B 70 178,000,000 22/6/2008 14/12/2009 18 18 10 1 1 2 0.2 1,737,000 8,000 12,000 6,500 200,000 11111.11 134,111 1.356
96 A 11 170,000,000 01‐Feb‐08 01‐Dec‐10 34 34 0 2 10 5,440,000 30,000 35,000 20,000 100,000 29541.18 247,941 4.959
97 A 102 168,500,000 15‐Apr‐07 15‐Mar‐09 23 23 4 0.5 4 0.1 2,380,500 24,000 32,000 18,000 100,000 4347.83 181,848 2.482
98 A 88 166,500,000 04‐Dec‐09 24/3/2011 16 16 7 1 1 0.2 1,016,000 7,500 1,500 1,350 200,000 12500 86,350 0.830
99 A 80 158,400,000 17/1/2011 19/10/2012 21 21 9 1 1 1 0.2 1,617,000 8,000 3,000 1,550 200,000 9523.81 99,074 1.313
100 A 54 157,000,000 18/3/2010 23/10/2011 19 19 11 1 2 2 1,976,000 30,000 12,000 12,000 200,000 10526.316 168526.3158 2.039
101 C 4 146,600,000 31‐Oct‐10 22‐Jan‐12 14 14 1 2 2 2 0.2 2,198,000 21,000 38,000 10,000 10,000 22714.29 226,714 2.165
102 B 106 126,550,000 01‐May‐07 30‐Mar‐09 23 23 4 1 2 1 0.1 2,242,500 17,500 17,500 8,000 100,000 4347.83 144,848 2.633
103 A 92 108,000,000 18/9/2006 27/8/2008 23 17 3 1 1 1 0.1 1,683,600 15,000 7,800 2,500 100,000 4347.83 102,848 2.190
104 A 100 107,000,000 15‐Dec‐06 15‐Dec‐08 24 21 3 0.25 1 0.1 804,000 12,500 5,600 1,500 100,000 4166.67 57,267 1.284
105 A 103 96,000,000 15‐Jun‐07 15‐Oct‐09 28 28 2 2 1 0.1 2,814,000 25,000 30,000 8,000 100,000 3571.43 167,071 4.873
106 A 104 82,000,000 01‐Aug‐07 15‐Dec‐09 28 28 1 1 1 0.1 1,750,000 18,000 25,000 5,000 50,000 1785.71 112,286 3.834
107 C 21 70,000,000 19‐Feb‐08 13‐Feb‐09 12 12 1 1 3 2 0.1 1,269,600 16,500 30,000 8,500 200,000 20000 177,467 3.042
108 C 20 65,000,000 01‐May‐09 01‐Mar‐10 10 10 1 1 2 0.1 0.1 0.5 823,000 23,000 20,500 10,000 100,000 10000 145,800 2.243
109 A 105 65,000,000 01‐Dec‐07 05‐Mar‐09 15 15 1 1 2 0.1 1,237,500 17,500 18,000 8,000 50,000 3333.33 129,333 2.985
110 A 22 60,000,000 01‐Apr‐11 30‐Jun‐12 15 15 1 1 3 1 0.1 0.5 1,537,500 15,000 25,000 10,000 100,000 6666.67 112,500 2.813
Civil projec 43 3 2,599,000 2,032,700 1,244,400 35,389,130 1388618
Building pr 52 Average: 6,606,591 22,214 17,374 10,636 302,471 11,869
A&A projec 14 Staffing input Equipment input  Training input Promotion input Others Other per month
11 96 1,164,000,000 15‐Sep‐05 30‐Aug‐08 35 17 10 1 4 9 0.2 1 10,990,000 36,000 10,000 15,000 500,000 14285.71 389,286 1.171
21 76 776,500,000 18/1/2008 1‐Oct‐11 45 45 23 2 3 5 0.5 1 11,655,000 60,000 25,000 25,000 500,000 11111.111 380111.1111 2.203
31 72 564,500,000 14‐Jul‐06 22‐Jan‐09 30 22 5 2 2 5 0.5 6,225,000 25,000 13,500 10,000 400,000 13333.33 269,333 1.431
41 41 448,600,000 15‐Aug‐07 15‐Mar‐10 31 31 18 2 1 7 6,277,500 18,000 26,500 10,000 300,000 9677.42 266,677 1.843
51 68 408,850,000 14/3/2009 27/8/2011 29 29 13 1 2 7 0.2 5,753,600 15,000 10,000 6,500 400,000 13793.1 243,693 1.729
61 99 315,500,000 15‐Apr‐07 15‐Jul‐09 27 27 13 1 2 7 0.2 4,522,500 10,000 11,000 10,000 300,000 11111.11 209,611 1.794
71 40 254,000,000 15‐Oct‐06 15‐Dec‐08 26 21 8 0 1 6 0.2 3,187,600 14,000 6,750 3,000 200,000 7692.31 154,042 1.577
81 47 223,000,000 18/4/2007 27/3/2009 23 23 10 1 4 0.2 2,530,000 15,000 4,500 5,000 200,000 8695.65 143,196 1.477
91 83 188,600,000 26/4/2010 30/5/2012 25 23 11 1 2 1 0.2 2,400,000 10,000 16,000 8,000 150,000 6000 136,000 1.803
101 4 146,600,000 31‐Oct‐10 22‐Jan‐12 14 14 2 2 2 2 0.2 2,198,000 21,000 38,000 10,000 10,000 22714.29 226,714 2.165
Post validation
118 1001 150000000 2‐May‐14 15‐Jan‐16 20 4 1 1 2240000 15000 26000 15000 10000 10000 HK$168,500 2.25
119 1002 120000000 24‐Mar‐14 17‐May‐16 26 10 1 1 2912000 5000 8000 10000 10000 10000 HK$135,385 2.93
120 1003 665000000 15‐Oct‐15 13‐Mar‐17 15 18 1 4 3 4050000 10000 8000 3000 10000 10000 HK$291,667 0.66
121 1004 650000000 15‐Aug‐14 26‐Aug‐16 24 13 1 4 3 6480000 15000 20000 8000 30000 10000 HK$314,250 1.16
Total safety input per 
month % Safety InputPromotion input Others Other per mStaffing input
No of Accident 
(within period) Death case
Site Staffing No Headquarter Staffing NoProject No Contract Sum Contract Period Total month
Relevant 
period 
(month)
Equipment input  Training input
Appendix V: Summary of each project (sorting of contract sum from large to small)
Appendix VI – Result of Verification Interview 
Verification  Interview  of  Benchmarking  Development  for 
Financial loss of accident v.s. Safety investment in construction 
industry 
The  Objective  of  this  interview  is  to  (1)  identify  key  parameters  which  affecting 
financial loss, (2) identify the factors to reduce financial loss by safety investment and 
(3) verify the relationship between Financial loss of accident to safety investment in 
construction industry.   
Interviewee:_____(a)_________             Position:__Safety Manager_____________ 
Interviewer:__Thomas Ying__________ Time and Date:_7 Oct 2017____________ 
Venue:__Site Office________________ Record taken by:__Thomas Ying_________ 
1) What is/ are the key parameters which will affect financial loss in construction
accident?
 (D1) Salary loss of victim (Day of absence, salary of 
victim) 
□ (D2) hospitalization
expenses 
□ (D3) Medical expenses  (D4) Fine & Legal expenses 
 (D5) Lost time of other employees (Salary of site agent, engineer, foreman and 
others) 
□ (D6) Equipment loss □ (D7) Materials loss □ (D8) Idle plant
□ (D9) Others: _Indirect cost when cease of work, extra administrative work by
other colleague 
2) According to regression model, the financial loss of construction accident is
~HK$26,600. Do you agree with the prediction?
Comment:__Depend on severity of accident. The absence day and salary is control. 
No comment in overall mean value_______________________________________ 
3) What do you suggest to reduce the financial loss in construction accident?
□ (E1) Input in Safety staffing: Salary of safety personnel (site/ Headquarter), daily
operation of safety staff 
□ (E2) Safety equipment investment: safety equipment (PPE) and facilities 
 (E3) Safety Training Cost: Compulsory safety training, induction training, drill 
test and other special training 
 (E4) Safety Promotion cost: expenditures on safety promotion, such as incentive 
cost, banner, poster and financial support for safety activity 
 (E5) Other cost:_Design consideration, assignment of labor whether they are fit 
or not to take part the job even they have be trained_______________ 
 
4) According to regression model, the financial loss will be reduced significantly 
when increase investment on (E2), (E3) and (E4). What is your comment? 
 
Comment:_Ethical training is important, Accident experience sharing by victim ___ 
 
5) From quantitative analysis, financial loss per month in project with short duration 
is higher than that of project with long duration. What is your comment? 
 
Comment:__Agree. Short period project may be more rush than usual one. Time for 
train up labor is relative less___________________________________________ 
 
 
6) From quantitative analysis, financial loss per month in project with small contract 
sum is higher than that of project with large contract sum. What is your 
comment? 
 
Comment:__Yes. Money spend for safety is less than usual one. Resource in safety is 
less________________________________________________________________ 
 
 
7) From analysis, the mean and upper predication value of % financial loss per 
project is about 0.08% and 0.15% of contract sum respectively. What is your 
comment? 
 
Comment:__No idea. It is good if the contractor has the idea about the expenses in 
accident cost.________________________________________________________ 
 
 
8) What do the predicted value of financial loss helped for contractor? 
 
Comment:__ It is useful for Client to evaluate the contractor in tendering submission. 
The Client review accident record, prosecution due to safety issue and expenses of 
contractor. If the contractor has poor record, the tender price may be increased. 
_____________________________________________________________________
__________________________________________________________ 
 
(Thank you for your contribution to our research study. You opinions be kept 
confidential and we will happy to send you a copy of the consolidated results.) 
   
Verification  Interview  of  Benchmarking  Development  for 
Financial loss of accident v.s. Safety investment in construction 
industry 
The  Objective  of  this  interview  is  to  (1)  identify  key  parameters  which  affecting 
financial loss, (2) identify the factors to reduce financial loss by safety investment and 
(3) verify the relationship between Financial loss of accident to safety investment in 
construction industry.   
Interviewee:_____(b)______                     Position:__Director_____________ 
Interviewer:__Thomas Ying__________ Time and Date:_26 Oct 2017____________ 
Venue:__Site Office________________ Record taken by:__Thomas Ying_________ 
1) What is/ are the key parameters which will affect financial loss in construction
accident?
 (D1) Salary loss of victim (Day of absence, salary of 
victim) 
□ (D2) hospitalization
expenses 
 (D3) Medical expenses  □ (D4) Fine & Legal expenses
 (D5) Lost time of other employees (Salary of site agent, engineer, foreman and 
others) 
□ (D6) Equipment loss □ (D7) Materials loss □ (D8) Idle plant
□ (D9) Others: _Depend on minor or major accident: Major accident may lead
suspension of work and suspension of tender. Indirect cost is huge! 
2) According to regression model, the financial loss of construction accident is
~HK$26,600. Do you agree with the prediction?
Comment:__Average 3 – 5 absent day per accident x salary ( ~1600 – 2000 per day)_ 
3) What do you suggest to reduce the financial loss in construction accident?
□ (E1) Input in Safety staffing: Salary of safety personnel (site/ Headquarter), daily
operation of safety staff 
 (E2) Safety equipment investment: safety equipment (PPE) and facilities 
* (E3) Safety Training Cost: Compulsory safety training, induction training, drill test 
and other special training 
 (E4) Safety Promotion cost: expenditures on safety promotion, such as incentive 
cost, banner, poster and financial support for safety activity 
 (E5) Other cost:_Design for eliminate accident, Risk analysis, safety design, 
hazard identification. 
Training to change the safety culture!   
Experience sharing by worker, victim_______________ 
 
4) According to regression model, the financial loss will be reduced significantly 
when increase investment on (E2), (E3) and (E4). What is your comment? 
 
Comment:_In‐house training . Safety promotion, eg: Macau project: monthly 
incentive to workers, quarter incentive to company. Penality to company only 
Indirect cost of accident is huge if suspension of work and tender. Therefore, safety 
investment is important.___ 
 
5) From quantitative analysis, financial loss per month in project with short duration 
is higher than that of project with long duration. What is your comment? 
 
Comment:__Yes. Rush contract period and work cycle. Different to change and 
different to reschedule the work___________________________________________ 
 
 
6) From quantitative analysis, financial loss per month in project with small contract 
sum is higher than that of project with large contract sum. What is your 
comment? 
 
Comment:__Financial loss is independent to contract sum. % of accident increase if 
no of worker increase ________________________________________ 
 
 
7) From analysis, the mean and upper predication value of % financial loss per 
project is about 0.08% and 0.15% of contract sum respectively. What is your 
comment? 
 
Comment:__No comment Usually they did not predict the loss, 0.08% may be 
accepted in administrative cost (Headquarter). Nowadays, 3 independent marking 
system in tendering (Financial aspects, technical aspects and safety aspects). If safety 
record is poor, the tender price increase (eg: HKHA 
project)________________________________________________________ 
 
 
8) What do the predicted value of financial loss helped for contractor? 
 
Comment:__ Usually, they mark up 5% for office overhead, office profit and 
administrative work. Annual safety budget of company is appreciated. eg: in‐house 
safety training centre (Gammon) 
_____________________________________________________________________
________________________________________________________ 
 
(Thank you for your contribution to our research study. You opinions be kept 
confidential and we will happy to send you a copy of the consolidated results.) 
   
Verification  Interview  of  Benchmarking  Development  for 
Financial loss of accident v.s. Safety investment in construction 
industry 
The  Objective  of  this  interview  is  to  (1)  identify  key  parameters  which  affecting 
financial loss, (2) identify the factors to reduce financial loss by safety investment and 
(3) verify the relationship between Financial loss of accident to safety investment in 
construction industry.   
Interviewee:____(c)_________                Position:__Managing Director__________ 
Interviewer:__Thomas Ying__________ Time and Date:_27 Oct 2017____________ 
Venue:__Company Office_____________ Record taken by:__Thomas Ying_________ 
1) What is/ are the key parameters which will affect financial loss in construction
accident?
 (D1) Salary loss of victim (Day of absence, salary of 
victim) 
□ (D2) hospitalization
expenses 
□ (D3) Medical expenses  (D4) Fine & Legal expenses 
 (D5) Lost time of other employees (Salary of site agent, engineer, foreman and 
others) 
□ (D6) Equipment loss □ (D7) Materials loss  (D8) Idle plant 
 (D9) Others: _Indirect cost if delay of process, no production, replacement of 
top management, senior management, skill worker and non‐skill worker 
2) According to regression model, the financial loss of construction accident is
~HK$26,600. Do you agree with the prediction?
Comment:__No comment regarding the value_______________________________ 
3) What do you suggest to reduce the financial loss in construction accident?
 (E1) Input in Safety staffing: Salary of safety personnel (site/ Headquarter), daily 
operation of safety staff (rank 3) 
 (E2) Safety equipment investment: safety equipment (PPE) and facilities 
 (E3) Safety Training Cost: Compulsory safety training, induction training, drill 
test and other special training (rank 1) 
 (E4) Safety Promotion cost: expenditures on safety promotion, such as incentive 
cost, banner, poster and financial support for safety activity (rank 2) 
□ (E5) Other cost:_____________________________________________ 
 
4) According to regression model, the financial loss will be reduced significantly 
when increase investment on (E2), (E3) and (E4). What is your comment? 
 
Comment:_Agree. Training is cost efficient.   
Experience sharing in promotion! _Promotion (penality and incentive)__ 
 
5) From quantitative analysis, financial loss per month in project with short duration 
is higher than that of project with long duration. What is your comment? 
 
Comment:__Agree. When Dominator ↓ Financial loss ↑______________________ 
 
6) From quantitative analysis, financial loss per month in project with small contract 
sum is higher than that of project with large contract sum. What is your 
comment? 
 
Comment:__Agree. Effect of Dominator ____________________________________ 
 
 
7) From analysis, the mean and upper predication value of % financial loss per 
project is about 0.08% and 0.15% of contract sum respectively. What is your 
comment? 
 
Comment:__No comment. but Reasonable_________________________________ 
 
8) What do the predicted value of financial loss helped for contractor? 
 
Comment:__ Assessment in tender interview. Verify safety cost depend on company 
background. If the company has good safety record, financial loss in accident < 
0.08%. Good! Tender price of contract may be varied depend on safety record, 
prosecution 
record._______________________________________________________________
________________________________________________________________ 
 
(Thank you for your contribution to our research study. You opinions be kept 
confidential and we will happy to send you a copy of the consolidated results.) 
   
Verification  Interview  of  Benchmarking  Development  for 
Financial loss of accident v.s. Safety investment in construction 
industry 
The  Objective  of  this  interview  is  to  (1)  identify  key  parameters  which  affecting 
financial loss, (2) identify the factors to reduce financial loss by safety investment and 
(3) verify the relationship between Financial loss of accident to safety investment in 
construction industry.   
Interviewee:_____(d)_________            Position:___Construction Manager________ 
Interviewer:__Thomas Ying__________ Time and Date:_2 Nov 2017___________ 
Venue:__PolyU_____________     Record taken by:__Thomas Ying_________ 
1) What is/ are the key parameters which will affect financial loss in construction
accident?
 (D1) Salary loss of victim (Day of absence, salary of 
victim) (man‐hour loss) 
□ (D2) hospitalization
expenses 
□ (D3) Medical expenses  (D4) Fine & Legal expenses 
 (D5) Lost time of other employees (Salary of site agent, engineer, foreman and 
others) 
□ (D6) Equipment loss □ (D7) Materials loss  (D8) Idle plant 
 (D9) Others: _SMS – selection of contractor (safety performances), safety policy 
(KPIs – use incident rate from the Labour department to do comparison) 
2) According to regression model, the financial loss of construction accident is
~HK$26,600. Do you agree with the prediction?
Comment:__No comment. Different to count! (direct cost may be). However, the 
indirect cost such as cease of work, suspension of tender, increase in insurance 
premium (indirect cost) is difficult to be measured___________________________ 
3) What do you suggest to reduce the financial loss in construction accident?
 (E1) Input in Safety staffing: Salary of safety personnel (site/ Headquarter), daily 
operation of safety staff   
 (E2) Safety equipment investment: safety equipment (PPE) and facilities 
(Investment in new safety equipment, safety design is helped! Eg: Gammon) 
 (E3) Safety Training Cost: Compulsory safety training, induction training, drill 
test and other special training ( Not penality!) 
 (E4) Safety Promotion cost: expenditures on safety promotion, such as incentive 
cost, banner, poster and financial support for safety activity (rank 2) 
□ (E5) Other cost:_Pay for safety, Pay for safety Merit Scheme_________________ 
 
4) According to regression model, the financial loss will be reduced significantly 
when increase investment on (E2), (E3) and (E4). What is your comment? 
 
Comment:_Private company hard to spend $ in safety, only the legislation 
requirement. Invest in “hard control” – engineering control, harzd elimination, 
engineering design. “soft control” ‐ inspection__ 
 
5) From quantitative analysis, financial loss per month in project with short duration 
is higher than that of project with long duration. What is your comment? 
 
Comment:__Yes. MW( Minor Works) may not match the requirement of legislation. 
Out‐source safety personnel______________________ 
 
6) From quantitative analysis, financial loss per month in project with small contract 
sum is higher than that of project with large contract sum. What is your 
comment? 
 
Comment:__Samll project, no of safety staff ↓, loss of accident depend on safety 
plan (system, culture).___________________________ 
 
 
7) From analysis, the mean and upper predication value of % financial loss per 
project is about 0.08% and 0.15% of contract sum respectively. What is your 
comment? 
 
Comment:__Vet safety record when tendering. Used as “Preliminary” cost in 
contract_________________________________ 
 
 
8) What do the predicted value of financial loss helped for contractor? 
 
Comment:__Can use when tendering process. To review investment in safety of 
contractor_____________________________________________________________
__________________________________________________________________ 
 
(Thank you for your contribution to our research study. You opinions be kept 
confidential and we will happy to send you a copy of the consolidated results.) 
 
   
Verification  Interview  of  Benchmarking  Development  for 
Financial loss of accident v.s. Safety investment in construction 
industry 
The  Objective  of  this  interview  is  to  (1)  identify  key  parameters  which  affecting 
financial loss, (2) identify the factors to reduce financial loss by safety investment and 
(3) verify the relationship between Financial loss of accident to safety investment in 
construction industry.   
Interviewee:_____(e)_______ Position:___General Manager________ 
Interviewer:__Thomas Ying__________ Time and Date:_7 Dec 2017____________ 
Venue:__Site Office___________  Record taken by:__Thomas Ying_________ 
1) What is/ are the key parameters which will affect financial loss in construction
accident?
 (D1) Salary loss of victim (Day of absence, salary of 
victim) (man‐hour loss) 
□ (D2) hospitalization
expenses 
 (D3) Medical expenses   (D4) Fine & Legal expenses 
 (D5) Lost time of other employees (Salary of site agent, engineer, foreman and 
others) 
□ (D6) Equipment loss □ (D7) Materials loss □ (D8) Idle plant
 (D9) Others: _Productivity 
Indirect cost is huge! Tender suspension, additional tender price due to poor safety 
record 
2) According to regression model, the financial loss of construction accident is
~HK$26,600. Do you agree with the prediction?
Comment:__No_information for minor injury and Major injury are 
varied !!_According to their company record, $700K for serious case 
3) What do you suggest to reduce the financial loss in construction accident?
□ (E1) Input in Safety staffing: Salary of safety personnel (site/ Headquarter), daily
operation of safety staff   
□ (E2) Safety equipment investment: safety equipment (PPE) and facilities 
(Investment in new safety equipment, safety design is helped! Eg: Gammon) 
□ (E3) Safety Training Cost: Compulsory safety training, induction training, drill test 
and other special training ( Not penality!) 
□ (E4) Safety Promotion cost: expenditures on safety promotion, such as incentive 
cost, banner, poster and financial support for safety activity (rank 2) 
 (E5) Other cost:_safety planning/ planning in safety approach/ planning in 
advice/ design stage_________________ 
 
4) According to regression model, the financial loss will be reduced significantly 
when increase investment on (E2), (E3) and (E4). What is your comment? 
 
Comment:_Safety planning is very important. Input in these three aspects are all 
important. __ 
 
5) From quantitative analysis, financial loss per month in project with short 
duration is higher than that of project with long duration. What is your 
comment? 
 
Comment:__No comment. Depend on dominator of fraction__________________ 
 
6) From quantitative analysis, financial loss per month in project with small 
contract sum is higher than that of project with large contract sum. What is 
your comment? 
 
Comment:__Agree. Less resource in safety investment________________________ 
 
 
7) From analysis, the mean and upper predication value of % financial loss per 
project is about 0.08% and 0.15% of contract sum respectively. What is your 
comment? 
 
Comment:__No comment. Classification between large/ small project or civil/ bldg. 
project _________________________________ 
 
 
8) What do the predicted value of financial loss helped for contractor? 
 
Comment:__To predict accident loss from project and loss estimation for the project 
For example: Target Accident/ Incident Rate (AIR) is 0.5%______________________ 
 
(Thank you for your contribution to our research study. You opinions be kept 
confidential and we will happy to send you a copy of the consolidated results.) 
 
Appendix VII: Regression summary 
 
Case I: Regression summary of total 109 valid projects: (Extracted from ThomasData_10e.sav) 
 
 
Correlations 
 Staff_sqrt Equip_sqrt Train_sqrt Pro_sqrt Other_sqrt Total_sqrt FperM_sqrt 
Staff_sqrt Pearson Correlation 1 .683** .552** .631** .434** -.375** -.421**
Sig. (2-tailed)  .000 .000 .000 .000 .000 .000
N 99 99 99 99 99 99 99
Equip_sqrt Pearson Correlation .683** 1 .780** .829** .357** -.734** -.739**
Sig. (2-tailed) .000  .000 .000 .000 .000 .000
N 99 99 99 99 99 99 99
Train_sqrt Pearson Correlation .552** .780** 1 .816** .266** -.800** -.798**
Sig. (2-tailed) .000 .000  .000 .008 .000 .000
N 99 99 99 99 99 99 99
Pro_sqrt Pearson Correlation .631** .829** .816** 1 .378** -.757** -.753**
Sig. (2-tailed) .000 .000 .000  .000 .000 .000
N 99 99 99 99 99 99 99
Other_sqrt Pearson Correlation .434** .357** .266** .378** 1 -.304** -.265**
Sig. (2-tailed) .000 .000 .008 .000  .002 .008
N 99 99 99 99 99 99 99
Total_sqrt Pearson Correlation -.375** -.734** -.800** -.757** -.304** 1 .921**
Sig. (2-tailed) .000 .000 .000 .000 .002  .000
N 99 99 99 99 99 99 99
FperM_sqrt Pearson Correlation -.421** -.739** -.798** -.753** -.265** .921** 1
Sig. (2-tailed) .000 .000 .000 .000 .008 .000  
N 99 99 99 99 99 99 99
**. Correlation is significant at the 0.01 level (2-tailed). 
 
 
Model Summarye 
Model R R Square Adjusted R Square Std. Error of the Estimate 
1 .800a .640 .636 120.80373
2 .820b .672 .666 115.83335
3 .829c .687 .678 113.75303
4 .843d .711 .699 109.94072
a. Predictors: (Constant), Train_sqrt 
b. Predictors: (Constant), Train_sqrt, Pro_sqrt 
c. Predictors: (Constant), Train_sqrt, Pro_sqrt, StaffingInput 
d. Predictors: (Constant), Train_sqrt, Pro_sqrt, StaffingInput, Equip_sqrt 
e. Dependent Variable: Total_sqrt 
 
 
ANOVAa 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 2516576.616 1 2516576.616 172.445 .000b 
Residual 1415573.420 97 14593.540   
Total 3932150.036 98    
2 Regression 2644082.960 2 1322041.480 98.532 .000c 
Residual 1288067.076 96 13417.365   
Total 3932150.036 98    
3 Regression 2702873.571 3 900957.857 69.627 .000d 
Residual 1229276.465 95 12939.752   
Total 3932150.036 98    
4 Regression 2795975.673 4 698993.918 57.830 .000e 
Residual 1136174.363 94 12086.961   
Total 3932150.036 98    
a. Dependent Variable: Total_sqrt 
b. Predictors: (Constant), Train_sqrt 
c. Predictors: (Constant), Train_sqrt, Pro_sqrt 
d. Predictors: (Constant), Train_sqrt, Pro_sqrt, StaffingInput 
e. Predictors: (Constant), Train_sqrt, Pro_sqrt, StaffingInput, Equip_sqrt 
 
 
Coefficientsa 
Model 
Unstandardized Coefficients 
Standardized 
Coefficients 
t Sig. 
Collinearity Statistics 
B Std. Error Beta Tolerance VIF 
1 (Constant) 861.127 34.884  24.685 .000   
Train_sqrt -3.411 .260 -.800 -13.132 .000 1.000 1.000
2 (Constant) 918.087 38.213  24.026 .000   
Train_sqrt -2.326 .431 -.546 -5.396 .000 .334 2.996
Pro_sqrt -1.920 .623 -.312 -3.083 .003 .334 2.996
3 (Constant) 916.952 37.530  24.432 .000   
Train_sqrt -2.451 .427 -.575 -5.736 .000 .327 3.054
Pro_sqrt -2.346 .643 -.381 -3.646 .000 .302 3.315
StaffingInput .000 .000 .155 2.132 .036 .626 1.599
4 (Constant) 988.570 44.515  22.208 .000   
Train_sqrt -2.101 .432 -.493 -4.865 .000 .300 3.339
Pro_sqrt -1.455 .700 -.236 -2.079 .040 .238 4.198
StaffingInput .000 .000 .237 3.114 .002 .530 1.886
Equip_sqrt -1.616 .582 -.315 -2.775 .007 .238 4.197
a. Dependent Variable: Total_sqrt 
 
   
 
Case II: Regression summary of projects with large contract sum: (Extracted from ThomasData_12b.sav) 
 
 
Correlations 
 
Descriptive Statistics 
 Mean Std. Deviation N 
Staff_sqrt 499.8731 102.61963 49
Equip_sqrt 160.2627 36.59140 49
Train_sqrt 138.2710 48.99623 49
Pro_sqrt 108.9114 29.13977 49
Other_sqrt 118.7263 40.59536 49
FinanLoss 236035.7980 185604.31670 49
 
 
Correlations 
 Staff_sqrt Equip_sqrt Train_sqrt Pro_sqrt Other_sqrt FinanLoss 
Staff_sqrt Pearson Correlation 1 .835** .700** .704** .408** -.735**
Sig. (2-tailed)  .000 .000 .000 .004 .000
N 49 49 49 49 49 49
Equip_sqrt Pearson Correlation .835** 1 .808** .849** .432** -.820**
Sig. (2-tailed) .000  .000 .000 .002 .000
N 49 49 49 49 49 49
Train_sqrt Pearson Correlation .700** .808** 1 .833** .376** -.806**
Sig. (2-tailed) .000 .000  .000 .008 .000
N 49 49 49 49 49 49
Pro_sqrt Pearson Correlation .704** .849** .833** 1 .498** -.821**
Sig. (2-tailed) .000 .000 .000  .000 .000
N 49 49 49 49 49 49
Other_sqrt Pearson Correlation .408** .432** .376** .498** 1 -.392**
Sig. (2-tailed) .004 .002 .008 .000  .005
N 49 49 49 49 49 49
FinanLoss Pearson Correlation -.735** -.820** -.806** -.821** -.392** 1
Sig. (2-tailed) .000 .000 .000 .000 .005  
N 49 49 49 49 49 49
**. Correlation is significant at the 0.01 level (2-tailed). 
 
Regression 
 
 
Variables Entered/Removeda 
Model Variables Entered 
Variables 
Removed Method 
1 Pro_sqrt . Stepwise (Criteria: Probability-of-F-to-enter <= .050, Probability-of-F-to-remove >= .100). 
2 Equip_sqrt . Stepwise (Criteria: Probability-of-F-to-enter <= .050, Probability-of-F-to-remove >= .100). 
3 Train_sqrt . Stepwise (Criteria: Probability-of-F-to-enter <= .050, Probability-of-F-to-remove >= .100). 
a. Dependent Variable: FinanLoss 
 
 
Model Summary 
Model R R Square 
Adjusted R 
Square 
Std. Error of the 
Estimate 
1 .821a .675 .668 107010.16730
2 .853b .728 .716 98833.09889
3 .867c .751 .734 95686.63273
a. Predictors: (Constant), Pro_sqrt 
b. Predictors: (Constant), Pro_sqrt, Equip_sqrt 
c. Predictors: (Constant), Pro_sqrt, Equip_sqrt, Train_sqrt 
 
 
ANOVAa 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 1115344927000.000 1 1115344927000.000 97.400 .000b
Residual 538205267100.000 47 11451175900.000   
Total 1653550195000.000 48    
2 Regression 1204223048000.000 2 602111524200.000 61.641 .000c
Residual 449327146000.000 46 9767981436.000   
Total 1653550195000.000 48    
3 Regression 1241533269000.000 3 413844422900.000 45.200 .000d
Residual 412016925700.000 45 9155931682.000   
Total 1653550195000.000 48    
a. Dependent Variable: FinanLoss 
b. Predictors: (Constant), Pro_sqrt 
c. Predictors: (Constant), Pro_sqrt, Equip_sqrt 
d. Predictors: (Constant), Pro_sqrt, Equip_sqrt, Train_sqrt 
 
 
Coefficientsa 
Model 
Unstandardized Coefficients 
Standardized 
Coefficients 
t Sig. B Std. Error Beta 
1 (Constant) 805768.728 59718.507  13.493 .000 
Pro_sqrt -5231.158 530.052 -.821 -9.869 .000 
2 (Constant) 904028.574 64056.289  14.113 .000 
Pro_sqrt -2854.283 927.663 -.448 -3.077 .004 
Equip_sqrt -2228.397 738.750 -.439 -3.016 .004 
3 (Constant) 865178.599 64934.533  13.324 .000 
Pro_sqrt -1879.500 1019.714 -.295 -1.843 .050 
Equip_sqrt -1703.391 761.049 -.336 -2.238 .030 
Train_sqrt -1095.340 542.608 -.289 -2.019 .050 
a. Dependent Variable: FinanLoss 
 
 
   
 
Case III: Regression summary of projects with small contract sum: (Extracted from ThomasData_12c.sav) 
 
 
Descriptive Statistics 
 Mean Std. Deviation N 
Staff_sqrt 357.1768 65.34668 50
Equip_sqrt 127.6018 26.86867 50
Train_sqrt 114.6270 41.66888 50
Pro_sqrt 88.6556 28.17539 50
Other_sqrt 93.5080 28.34712 50
FinanLoss 221821.6807 149388.63560 50
 
 
Correlations 
 
 
 
Correlations 
 Staff_sqrt Equip_sqrt Train_sqrt Pro_sqrt Other_sqrt FinanLoss 
Staff_sqrt Pearson Correlation 1 .428** .325* .616** .295* -.291*
Sig. (2-tailed)  .002 .021 .000 .037 .040
N 50 50 50 50 50 50
Equip_sqrt Pearson Correlation .428** 1 .704** .682** .086 -.751**
Sig. (2-tailed) .002  .000 .000 .551 .000
N 50 50 50 50 50 50
Train_sqrt Pearson Correlation .325* .704** 1 .755** .022 -.887**
Sig. (2-tailed) .021 .000  .000 .878 .000
N 50 50 50 50 50 50
Pro_sqrt Pearson Correlation .616** .682** .755** 1 .198 -.751**
Sig. (2-tailed) .000 .000 .000  .168 .000
N 50 50 50 50 50 50
Other_sqrt Pearson Correlation .295* .086 .022 .198 1 -.082
Sig. (2-tailed) .037 .551 .878 .168  .570
N 50 50 50 50 50 50
FinanLoss Pearson Correlation -.291* -.751** -.887** -.751** -.082 1
Sig. (2-tailed) .040 .000 .000 .000 .570  
N 50 50 50 50 50 50
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
 
 
 
Regression 
 
Variables Entered/Removeda 
Model Variables Entered 
Variables 
Removed Method 
1 Train_sqrt . Stepwise (Criteria: Probability-of-F-to-enter <= .050, Probability-of-F-to-remove >= .100). 
2 Equip_sqrt . Stepwise (Criteria: Probability-of-F-to-enter <= .050, Probability-of-F-to-remove >= .100). 
a. Dependent Variable: FinanLoss 
 
 
Model Summary 
Model R R Square 
Adjusted R 
Square 
Std. Error of the 
Estimate 
1 .887a .787 .782 69699.63884
2 .905b .818 .811 65006.29401
a. Predictors: (Constant), Train_sqrt 
b. Predictors: (Constant), Train_sqrt, Equip_sqrt 
 
 
ANOVAa 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 860345353700.000 1 860345353700.000 177.097 .000b
Residual 233185903400.000 48 4858039654.000   
Total 1093531257000.000 49    
2 Regression 894917798900.000 2 447458899400.000 105.887 .000c
Residual 198613458300.000 47 4225818261.000   
Total 1093531257000.000 49    
a. Dependent Variable: FinanLoss 
b. Predictors: (Constant), Train_sqrt 
c. Predictors: (Constant), Train_sqrt, Equip_sqrt 
 
 
Coefficientsa 
Model 
Unstandardized Coefficients 
Standardized 
Coefficients 
t Sig. B Std. Error Beta 
1 (Constant) 586335.086 29110.595  20.142 .000 
Train_sqrt -3179.996 238.958 -.887 -13.308 .000 
2 (Constant) 691526.086 45712.638  15.128 .000 
Train_sqrt -2548.037 313.824 -.711 -8.119 .000 
Equip_sqrt -1392.070 486.689 -.250 -2.860 .006 
a. Dependent Variable: FinanLoss 
 
 
 
Appendix VIII Trial Run for Dataset_12a.sav
No y x1 x2 x3 x4 x5 R2 Variable
1 Sqrty x1 x2 x3 x4 x5 0.638 3,4
2 Sqrty Sqrtx1 x2 x3 x4 x5 0.638 3,4
3 Sqrty x1 Sqrtx2 x3 x4 x5 0.638 3,4
4 Sqrty x1 x2 Sqrtx3 x4 x5 0.664 3,4
5 Sqrty x1 x2 x3 Sqrtx4 x5 0.638 3,4
6 Sqrty x1 x2 x3 x4 Sqrtx5 0.638 3,4
7 Sqrty Sqrtx1 Sqrt2 x3 x4 x5 0.638 3,4
8 Sqrty Sqrtx1 x2 Sqrtx3 x4 x5 0.664 3,4
9 Sqrty Sqrtx1 x2 x3 Sqrtx4 x5 0.638 3,4
10 Sqrty Sqrtx1 x2 x3 x4 Sqrtx5 0.638 3,4
11 Sqrty x1 Sqrtx2 Sqrtx3 x4 x5 0.664 3,4
12 Sqrty x1 Sqrtx2 x3 Sqrtx4 X5 0.638 3,4
13 Sqrty x1 Sqrtx2 x3 x4 Sqrtx5 0.638 3,4
14 Sqrty x1 x2 Sqrtx3 Sqrtx4 x5 0.657 3,4
15 Sqrty x1 x2 Sqrtx3 x4 Sqrtx5 0.664 3,4
16 Sqrty x1 x2 x3 Sqrtx4 Sqrtx5 0.638 3,4
17 Sqrty Sqrtx1 Sqrtx2 Sqrtx3 x4 x5 0.664 3,4
18 Sqrty Sqrtx1 Sqrtx2 x3 Sqrtx4 x5 0.638 3,4
19 Sqrty Sqrtx1 Sqrtx2 x3 x4 Sqrtx5 0.638 3,4
20 Sqrty x1 Sqrtx2 Sqrtx3 Sqrtx4 x5 0.657 3,4
21 Sqrty x1 Sqrtx2 Sqrtx3 x4 Sqrtx5 0.664 3,4
22 Sqrty Sqrtx1 x2 Sqrtx3 x4 Sqrtx5 0.664 3,4
23 Sqrty Sqrtx1 x2 Sqrtx3 Sqrtx4 x5 0.657 3,4
24 Sqrty x1 x2 Sqrtx3 Sqrtx4 Sqrtx5 0.657 3,4
25 Sqrty x1 Sqrtx2 Sqrtx3 Sqrtx4 Sqrtx5 0.657 3,4
26 Sqrty Sqrtx1 x2 Sqrtx3 Sqrtx4 Sqrtx5 0.657 3,4
27 Sqrty Sqrtx1 Sqrtx2 x3 Sqrtx4 Sqrtx5 0.638 3,4
28 Sqrty Sqrtx1 Sqrtx2 Sqrtx3 x4 Sqrtx5 0.664 3,4
29 Sqrty Sqrtx1 Sqrtx2 Sqrtx3 Sqrtx4 x5 0.657 3,4
30 Sqrty Sqrtx1 Sqrtx2 Sqrtx3 Sqrtx4 Sqrtx5 0.657 3,4
31 y x1 x2 x3 x4 x5 0.596 3,4
32 y Sqrtx1 x2 x3 x4 x5 0.596 3,4
33 y x1 Sqrtx2 x3 x4 x5 0.596 3,4
34 y x1 x2 Sqrtx3 x4 x5 0.636 3
35 y x1 x2 x3 Sqrtx4 x5 0.611 3,4
36 y x1 x2 x3 x4 Sqrtx5 0.596 3,4
37 y Sqrtx1 Sqrt2 x3 x4 x5 0.596 3,4
38 y Sqrtx1 x2 Sqrtx3 x4 x5 0.636 3
39 y Sqrtx1 x2 x3 Sqrtx4 x5 0.611 3,4
40 y Sqrtx1 x2 x3 x4 Sqrtx5 0.596 3,4
41 y x1 Sqrtx2 Sqrtx3 x4 x5 0.636 3
42 y x1 Sqrtx2 x3 Sqrtx4 X5 0.611 3,4
43 y x1 Sqrtx2 x3 x4 Sqrtx5 0.596 3,4
44 y x1 x2 Sqrtx3 Sqrtx4 x5 0.65 3,4
45 y x1 x2 Sqrtx3 x4 Sqrtx5 0.636 3
46 y x1 x2 x3 Sqrtx4 Sqrtx5 0.611 3,4
47 y Sqrtx1 Sqrtx2 Sqrtx3 x4 x5 0.636 3
48 y Sqrtx1 Sqrtx2 x3 Sqrtx4 x5 0.611 3,4
49 y Sqrtx1 Sqrtx2 x3 x4 Sqrtx5 0.596 3,4
50 y x1 Sqrtx2 Sqrtx3 Sqrtx4 x5 0.65 3,4
51 y x1 Sqrtx2 Sqrtx3 x4 Sqrtx5 0.636 3
52 y Sqrtx1 x2 Sqrtx3 x4 Sqrtx5 0.636 3
53 y Sqrtx1 x2 Sqrtx3 Sqrtx4 x5 0.65 3,4
54 y x1 x2 Sqrtx3 Sqrtx4 Sqrtx5 0.65 3,4
55 y x1 Sqrtx2 Sqrtx3 Sqrtx4 Sqrtx5 0.65 3,4
56 y Sqrtx1 x2 Sqrtx3 Sqrtx4 Sqrtx5 0.65 3,4
57 y Sqrtx1 Sqrtx2 x3 Sqrtx4 Sqrtx5 0.611 3,4
58 y Sqrtx1 Sqrtx2 Sqrtx3 x4 Sqrtx5 0.636 3
59 y Sqrtx1 Sqrtx2 Sqrtx3 Sqrtx4 x5 0.65 3,4
60 y Sqrtx1 Sqrtx2 Sqrtx3 Sqrtx4 Sqrtx5 0.65 3,4
61 y LNx1 x2 x3 x4 x5 0.596 3,4
62 y x1 LNx2 x3 x4 x5 0.596 3,4
63 y x1 x2 LNx3 x4 x5 0.636 3
64 y x1 x2 x3 LNx4 x5 0.611 3,4
65 y x1 x2 x3 x4 LNx5 0.596 3,4
66 y LNx1 LNx2 x3 x4 x5 0.579 3,4
67 y LNx1 x2 LNx3 x4 x5 0.665 3
68 y LNx1 x2 x3 LNx4 x5 0.617 3,4
69 y LNx1 x2 x3 x4 LNx5 0.596 3,4
70 y x1 LNx2 LNx3 x4 x5 0.665 3
71 y x1 LNx2 x3 LNx4 x5 0.617 3,4
72 y x1 LNx2 x3 x4 LNx5 0.597 3,4
73 y x1 x2 LNx3 LNx4 x5 0.665 3
74 y x1 x2 LNx3 x4 LNx5 0.665 3
75 y x1 x2 x3 LNx4 LNx5 0.617 3,4
76 y LNx1 LNx2 LNx3 x4 x5 0.665 3
77 y LNx1 LNx2 x3 LNx4 x5 0.617 3,4
78 y LNx1 LNx2 x3 x4 LNx5 0.597 3,4
79 y x1 LNx2 LNx3 LNx4 x5 0.665 3
80 y x1 LNx2 LNx3 x4 LNx5 0.665 3
81 y LNx1 x2 LNx3 x4 LNx5 0.665 3
82 y LNx1 x2 LNx3 LNx4 x5 0.665 3
83 y x1 x2 LNx3 LNx4 LNx5 0.665 3
84 y x1 LNx2 LNx3 LNx4 LNx5 0.665 3
85 y LNx1 x2 LNx3 LNx4 LNx5 0.665 3
86 y LNx1 LNx2 x3 LNx4 LNx5 0.617 3
87 y LNx1 LNx2 LNx3 x4 LNx5 0.665 3
88 y LNx1 LNx2 LNx3 LNx4 x5 0.665 3
89 y LNx1 LNx2 LNx3 LNx4 LNx5 0.665 3
90 Lny LNx1 x2 x3 x4 x5 0.445 4,5
91 Lny x1 LNx2 x3 x4 x5 0.445 4,5
92 Lny x1 x2 LNx3 x4 x5 0.445 4,5
93 Lny x1 x2 x3 LNx4 x5 0.433 3,5
94 Lny x1 x2 x3 x4 LNx5 0.372 4
95 Lny LNx1 LNx2 x3 x4 x5 0.445 4,5
96 Lny LNx1 x2 LNx3 x4 x5 0.445 4,5
97 Lny LNx1 x2 x3 LNx4 x5 0.433 3,5
98 Lny LNx1 x2 x3 x4 LNx5 0.372 4
99 Lny x1 LNx2 LNx3 x4 x5 0.445 4,5
100 Lny x1 LNx2 x3 LNx4 x5 0.433 3,5
101 Lny x1 LNx2 x3 x4 LNx5 0.372 4
102 Lny x1 x2 LNx3 LNx4 x5 0.439 3,5
103 Lny x1 x2 LNx3 x4 LNx5 0.372 4
104 Lny x1 x2 x3 LNx4 LNx5 0.341 3,5
105 Lny LNx1 LNx2 LNx3 x4 x5 0.445 4,5
106 Lny LNx1 LNx2 x3 LNx4 x5 0.433 3,5
107 Lny LNx1 LNx2 x3 x4 LNx5 0.372 4
108 Lny x1 LNx2 LNx3 LNx4 x5 0.439 3,5
109 Lny x1 LNx2 LNx3 x4 LNx5 0.372 4
110 Lny LNx1 x2 LNx3 x4 LNx5 0.372 4
111 Lny LNx1 x2 LNx3 LNx4 x5 0.439 3,5
112 Lny x1 x2 LNx3 LNx4 LNx5 0.319 3,5
113 Lny x1 LNx2 LNx3 LNx4 LNx5 0.327 2,3,5
114 Lny LNx1 x2 LNx3 LNx4 LNx5 0.341 3,5
115 Lny LNx1 LNx2 x3 LNx4 LNx5 0.341 3,5
116 Lny LNx1 LNx2 LNx3 x4 LNx5 0.372 4
117 Lny LNx1 LNx2 LNx3 LNx4 x5 0.439 3,5
118 Lny LNx1 LNx2 LNx3 LNx4 LNx5 0.319 3,4
119 y logx1 x2 x3 x4 x5 0.596 3,4
120 y x1 logx2 x3 x4 x5 0.597 2,3
121 y x1 x2 logx3 x4 x5 0.666 3
122 y x1 x2 x3 logx4 x5 0.617 3,4
123 y x1 x2 x3 x4 logx5 0.596 3,4
124 y logx1 logx2 x3 x4 x5 0.597 2,3
125 y logx1 x2 logx3 x4 x5 0.666 3
126 y logx1 x2 x3 logx4 x5 0.617 3,4
127 y logx1 x2 x3 x4 logx5 0.596 3,4
128 y x1 logx2 logx3 x4 x5 0.666 3
129 y x1 logx2 x3 logx4 x5 0.617 3,4
130 y x1 logx2 x3 x4 logx5 0.597 2,3
131 y x1 x2 logx3 logx4 x5 0.666 3
132 y x1 x2 logx3 x4 logx5 0.666 3
133 y x1 x2 x3 logx4 logx5 0.617 3,4
134 y logx1 logx2 logx3 x4 x5 0.666 3
135 y logx1 logx2 x3 logx4 x5 0.617 3,4
136 y logx1 logx2 x3 x4 logx5 0.597 2,3
137 y x1 logx2 logx3 logx4 x5 0.666 3
138 y x1 logx2 logx3 x4 logx5 0.666 3
139 y logx1 x2 logx3 x4 logx5 0.666 3
140 y logx1 x2 logx3 logx4 x5 0.666 3
141 y x1 x2 logx3 logx4 logx5 0.666 3
142 y x1 logx2 logx3 logx4 logx5 0.666 3
143 y logx1 x2 logx3 logx4 logx5 0.666 3
144 y logx1 logx2 x3 logx4 logx5 0.617 3,4
145 y logx1 logx2 logx3 x4 logx5 0.666 3
146 y logx1 logx2 logx3 logx4 x5 0.666 3
147 y logx1 logx2 logx3 logx4 logx5 0.666 3
148 logy logx1 x2 x3 x4 x5 0.445 4,5
149 logy x1 logx2 x3 x4 x5 0.445 4,5
150 logy x1 x2 logx3 x4 x5 0.445 4,5
151 logy x1 x2 x3 logx4 x5 0.433 3,5
152 logy x1 x2 x3 x4 logx5 0.372 4
153 logy logx1 logx2 x3 x4 x5 0.445 4,5
154 logy logx1 x2 logx3 x4 x5 0.445 4,5
155 logy logx1 x2 x3 logx4 x5 0.433 3,5
156 logy logx1 x2 x3 x4 logx5 0.372 4
157 logy x1 logx2 logx3 x4 x5 0.445 4,5
158 logy x1 logx2 x3 logx4 x5 0.433 3,5
159 logy x1 logx2 x3 x4 logx5 0.372 4
160 logy x1 x2 logx3 logx4 x5 0.439 3,5
161 logy x1 x2 logx3 x4 logx5 0.372 4
162 logy x1 x2 x3 logx4 logx5 0.341 3,5
163 logy logx1 logx2 logx3 x4 x5 0.445 4,5
164 logy logx1 logx2 x3 logx4 x5 0.433 3,5
165 logy logx1 logx2 x3 x4 logx5 0.372 4
166 logy x1 logx2 logx3 logx4 x5 0.439 3,5
167 logy x1 logx2 logx3 x4 logx5 0.372 4
168 logy logx1 x2 logx3 x4 logx5 0.372 4
169 logy logx1 x2 logx3 logx4 x5 0.439 3,5
170 logy x1 x2 logx3 logx4 logx5 0.327 2,3,5
171 logy x1 logx2 logx3 logx4 logx5 0.319 3,5
172 logy logx1 x2 logx3 logx4 logx5 0.327 2,3,5
173 logy logx1 logx2 x3 logx4 logx5 0.341 3,5
174 logy logx1 logx2 logx3 x4 logx5 0.372 4
175 logy logx1 logx2 logx3 logx4 x5 0.439 3,5
176 logy logx1 logx2 logx3 logx4 logx5 0.319 3,5
Appendix VIII Trial Run for Dataset_12b.sav (Large contrct sum: project 1‐49)
No y x1 x2 x3 x4 x5 R2 Variable
177 Sqrty x1 x2 x3 x4 x5 0.768 2,4
178 Sqrty Sqrtx1 x2 x3 x4 x5 0.768 2,4
179 Sqrty x1 Sqrtx2 x3 x4 x5 0.776 1,2,4
180 Sqrty x1 x2 Sqrtx3 x4 x5 0.768 2,4
181 Sqrty x1 x2 x3 Sqrtx4 x5 0.767 2,4
182 Sqrty x1 x2 x3 x4 Sqrtx5 0.768 2,4
183 Sqrty Sqrtx1 Sqrt2 x3 x4 x5 0.776 1,2,4
184 Sqrty Sqrtx1 x2 Sqrtx3 x4 x5 0.768 2,4
185 Sqrty Sqrtx1 x2 x3 Sqrtx4 x5 0.767 2,4
186 Sqrty Sqrtx1 x2 x3 x4 Sqrtx5 0.768 2,4
187 Sqrty x1 Sqrtx2 Sqrtx3 x4 x5 0.776 1,2,4
188 Sqrty x1 Sqrtx2 x3 Sqrtx4 X5 0.77 1,4
189 Sqrty x1 Sqrtx2 x3 x4 Sqrtx5 0.776 1,2,4
190 Sqrty x1 x2 Sqrtx3 Sqrtx4 x5 0.767 2,4
191 Sqrty x1 x2 Sqrtx3 x4 Sqrtx5 0.768 2,4
192 Sqrty x1 x2 x3 Sqrtx4 Sqrtx5 0.767 2,4
193 Sqrty Sqrtx1 Sqrtx2 Sqrtx3 x4 x5 0.776 1,2,4
194 Sqrty Sqrtx1 Sqrtx2 x3 Sqrtx4 x5 0.77 1,4
195 Sqrty Sqrtx1 Sqrtx2 x3 x4 Sqrtx5 0.776 1,2,4
196 Sqrty x1 Sqrtx2 Sqrtx3 Sqrtx4 x5 0.77 1,4
197 Sqrty x1 Sqrtx2 Sqrtx3 x4 Sqrtx5 0.776 1,2,4
198 Sqrty Sqrtx1 x2 Sqrtx3 x4 Sqrtx5 0.768 2,4
199 Sqrty Sqrtx1 x2 Sqrtx3 Sqrtx4 x5 0.767 2,4
200 Sqrty x1 x2 Sqrtx3 Sqrtx4 Sqrtx5 0.767 2,4
201 Sqrty x1 Sqrtx2 Sqrtx3 Sqrtx4 Sqrtx5 0.77 1,4
202 Sqrty Sqrtx1 x2 Sqrtx3 Sqrtx4 Sqrtx5 0.767 2,4
203 Sqrty Sqrtx1 Sqrtx2 x3 Sqrtx4 Sqrtx5 0.77 1,4
204 Sqrty Sqrtx1 Sqrtx2 Sqrtx3 x4 Sqrtx5 0.776 1,2,4
205 Sqrty Sqrtx1 Sqrtx2 Sqrtx3 Sqrtx4 x5 0.77 1,4
206 Sqrty Sqrtx1 Sqrtx2 Sqrtx3 Sqrtx4 Sqrtx5 0.77 1,4
207 y x1 x2 x3 x4 x5 0.69 2,3
208 y Sqrtx1 x2 x3 x4 x5 0.69 2,3
209 y x1 Sqrtx2 x3 x4 x5 0.701 2,3
210 y x1 x2 Sqrtx3 x4 x5 0.717 2,3
211 y x1 x2 x3 Sqrtx4 x5 0.712 2,4
212 y x1 x2 x3 x4 Sqrtx5 0.69 2,3
213 y Sqrtx1 Sqrt2 x3 x4 x5 0.701 2,3
214 y Sqrtx1 x2 Sqrtx3 x4 x5 0.717 2,3
215 y Sqrtx1 x2 x3 Sqrtx4 x5 0.712 2,4
216 y Sqrtx1 x2 x3 x4 Sqrtx5 0.69 2,3
217 y x1 Sqrtx2 Sqrtx3 x4 x5 0.72 2,3
218 y x1 Sqrtx2 x3 Sqrtx4 X5 0.728 2,4
219 y x1 Sqrtx2 x3 x4 Sqrtx5 0.713 2,3
220 y x1 x2 Sqrtx3 Sqrtx4 x5 0.749 2,3,4
221 y x1 x2 Sqrtx3 x4 Sqrtx5 0.728 2,3
222 y x1 x2 x3 Sqrtx4 Sqrtx5 0.724 2,4
223 y Sqrtx1 Sqrtx2 Sqrtx3 x4 x5 0.732 2,3
224 y Sqrtx1 Sqrtx2 x3 Sqrtx4 x5 0.728 2,4
225 y Sqrtx1 Sqrtx2 x3 x4 Sqrtx5 0.713 2,3
226 y x1 Sqrtx2 Sqrtx3 Sqrtx4 x5 0.734 2,3,4
227 y x1 Sqrtx2 Sqrtx3 x4 Sqrtx5 0.732 2,3
228 y Sqrtx1 x2 Sqrtx3 x4 Sqrtx5 0.717 2,3
229 y Sqrtx1 x2 Sqrtx3 Sqrtx4 x5 0.733 2,3,4
230 y x1 x2 Sqrtx3 Sqrtx4 Sqrtx5 0.733 2,3,4
231 y x1 Sqrtx2 Sqrtx3 Sqrtx4 Sqrtx5 0.734 2,3,4
232 y Sqrtx1 x2 Sqrtx3 Sqrtx4 Sqrtx5 0.733 2,3,4
233 y Sqrtx1 Sqrtx2 x3 Sqrtx4 Sqrtx5 0.716 2,4
234 y Sqrtx1 Sqrtx2 Sqrtx3 x4 Sqrtx5 0.72 2,3
235 y Sqrtx1 Sqrtx2 Sqrtx3 Sqrtx4 x5 0.734 2,3,4
236 y Sqrtx1 Sqrtx2 Sqrtx3 Sqrtx4 Sqrtx5 0.734 2,3,4
237 y LNx1 x2 x3 x4 x5 0.69 2,3
238 y x1 LNx2 x3 x4 x5 0.704 2,3
239 y x1 x2 LNx3 x4 x5 0.736 2,3
240 y x1 x2 x3 LNx4 x5 0.733 1,4
241 y x1 x2 x3 x4 LNx5 0.69 2,3
242 y LNx1 LNx2 x3 x4 x5 0.704 2,3
243 y LNx1 x2 LNx3 x4 x5 0.736 2,3
244 y LNx1 x2 x3 LNx4 x5 0.734 1,4
245 y LNx1 x2 x3 x4 LNx5 0.69 2,3
246 y x1 LNx2 LNx3 x4 x5 0.727 2,3
247 y x1 LNx2 x3 LNx4 x5 0.733 1,4
248 y x1 LNx2 x3 x4 LNx5 0.704 2,3
249 y x1 x2 LNx3 LNx4 x5 0.751 1,3,4
250 y x1 x2 LNx3 x4 LNx5 0.736 2,3
251 y x1 x2 x3 LNx4 LNx5 0.733 1,4
252 y LNx1 LNx2 LNx3 x4 x5 0.727 2,3
253 y LNx1 LNx2 x3 LNx4 x5 0.734 1,4
254 y LNx1 LNx2 x3 x4 LNx5 0.704 2,3
255 y x1 LNx2 LNx3 LNx4 x5 0.751 1,3,4
256 y x1 LNx2 LNx3 x4 LNx5 0.727 2,3
257 y LNx1 x2 LNx3 x4 LNx5 0.736 2,3
258 y LNx1 x2 LNx3 LNx4 x5 0.734 1,4
259 y x1 x2 LNx3 LNx4 LNx5 0.751 1,3,4
260 y x1 LNx2 LNx3 LNx4 LNx5 0.751 1,3,4
261 y LNx1 x2 LNx3 LNx4 LNx5 0.734 1,4
262 y LNx1 LNx2 x3 LNx4 LNx5 0.734 1,4
263 y LNx1 LNx2 LNx3 x4 LNx5 0.727 2,3
264 y LNx1 LNx2 LNx3 LNx4 x5 0.734 1,4
265 y LNx1 LNx2 LNx3 LNx4 LNx5 0.734 1,4
266 Lny LNx1 x2 x3 x4 x5 0.603 4,5
267 Lny x1 LNx2 x3 x4 x5 0.603 4,5
268 Lny x1 x2 LNx3 x4 x5 0.603 4,5
269 Lny x1 x2 x3 LNx4 x5 0.603 4,5
270 Lny x1 x2 x3 x4 LNx5 0.603 4,5
271 Lny LNx1 LNx2 x3 x4 x5 0.554 2,3
272 Lny LNx1 x2 LNx3 x4 x5 0.519 2,3
273 Lny LNx1 x2 x3 LNx4 x5 0.603 4,5
274 Lny LNx1 x2 x3 x4 LNx5 0.551 2,4
275 Lny x1 LNx2 LNx3 x4 x5 0.519 2,3
276 Lny x1 LNx2 x3 LNx4 x5 0.603 4,5
277 Lny x1 LNx2 x3 x4 LNx5 0.554 2,3
278 Lny x1 x2 LNx3 LNx4 x5 0.519 2,3
279 Lny x1 x2 LNx3 x4 LNx5 0.554 2,3
280 Lny x1 x2 x3 LNx4 LNx5 0.519 2,3
281 Lny LNx1 LNx2 LNx3 x4 x5 0.422 2,4
282 Lny LNx1 LNx2 x3 LNx4 x5 0.603 4,5
283 Lny LNx1 LNx2 x3 x4 LNx5 0.548 2,4
284 Lny x1 LNx2 LNx3 LNx4 x5 0.519 2,3
285 Lny x1 LNx2 LNx3 x4 LNx5 0.554 2,3
286 Lny LNx1 x2 LNx3 x4 LNx5 0.519 2,3
287 Lny LNx1 x2 LNx3 LNx4 x5 0.519 2,3
288 Lny x1 x2 LNx3 LNx4 LNx5 0.519 2,3
289 Lny x1 LNx2 LNx3 LNx4 LNx5 0.548 2,4
290 Lny LNx1 x2 LNx3 LNx4 LNx5 0.519 2,3
291 Lny LNx1 LNx2 x3 LNx4 LNx5 0.554 2,3
292 Lny LNx1 LNx2 LNx3 x4 LNx5 0.519 2,3
293 Lny LNx1 LNx2 LNx3 LNx4 x5 0.519 2,3
294 Lny LNx1 LNx2 LNx3 LNx4 LNx5 0.519 2,3
295 y logx1 x2 x3 x4 x5 0.706 2,3
296 y x1 logx2 x3 x4 x5 0.706 2,3
297 y x1 x2 logx3 x4 x5 0.737 2,3
298 y x1 x2 x3 logx4 x5 0.734 1,4
299 y x1 x2 x3 x4 logx5 0.69 2,3
300 y logx1 logx2 x3 x4 x5 0.706 2,3
301 y logx1 x2 logx3 x4 x5 0.737 2,3
302 y logx1 x2 x3 logx4 x5 0.735 1,4
303 y logx1 x2 x3 x4 logx5 0.69 2,3
304 y x1 logx2 logx3 x4 x5 0.728 2,3
305 y x1 logx2 x3 logx4 x5 0.734 1,4
306 y x1 logx2 x3 x4 logx5 0.706 2,3
307 y x1 x2 logx3 logx4 x5 0.751 1,3,4
308 y x1 x2 logx3 x4 logx5 0.737 2,3
309 y x1 x2 x3 logx4 logx5 0.734 1,4
310 y logx1 logx2 logx3 x4 x5 0.728 2,3
311 y logx1 logx2 x3 logx4 x5 0.735 1,4
312 y logx1 logx2 x3 x4 logx5 0.706 2,3
313 y x1 logx2 logx3 logx4 x5 0.751 1,3,4
314 y x1 logx2 logx3 x4 logx5 0.728 2,3
315 y logx1 x2 logx3 x4 logx5 0.737 2,3
316 y logx1 x2 logx3 logx4 x5 0.735 1,4
317 y x1 x2 logx3 logx4 logx5 0.751 1,3,4
318 y x1 logx2 logx3 logx4 logx5 0.751 1,3,4
319 y logx1 x2 logx3 logx4 logx5 0.735 1,4
320 y logx1 logx2 x3 logx4 logx5 0.735 1,4
321 y logx1 logx2 logx3 x4 logx5 0.728 2,3
322 y logx1 logx2 logx3 logx4 x5 0.735 1,4
323 y logx1 logx2 logx3 logx4 logx5 0.735 1,4
324 logy logx1 x2 x3 x4 x5 0.603 4,5
325 logy x1 logx2 x3 x4 x5 0.603 4,5
326 logy x1 x2 logx3 x4 x5 0.603 4,5
327 logy x1 x2 x3 logx4 x5 0.603 4,5
328 logy x1 x2 x3 x4 logx5 0.554 2,3
329 logy logx1 logx2 x3 x4 x5 0.519 2,3
330 logy logx1 x2 logx3 x4 x5 0.603 4,5
331 logy logx1 x2 x3 logx4 x5 0.551 2,4
332 logy logx1 x2 x3 x4 logx5 0.519 2,3
333 logy x1 logx2 logx3 x4 x5 0.603 4,5
334 logy x1 logx2 x3 logx4 x5 0.554 2,3
335 logy x1 logx2 x3 x4 logx5 0.519 2,3
336 logy x1 x2 logx3 logx4 x5 0.554 2,3
337 logy x1 x2 logx3 x4 logx5 0.519 2,3
338 logy x1 x2 x3 logx4 logx5 0.422 2,4
339 logy logx1 logx2 logx3 x4 x5 0.603 4,5
340 logy logx1 logx2 x3 logx4 x5 0.548 2,4
341 logy logx1 logx2 x3 x4 logx5 0.519 2,3
342 logy x1 logx2 logx3 logx4 x5 0.554 2,3
343 logy x1 logx2 logx3 x4 logx5 0.519 2,3
344 logy logx1 x2 logx3 x4 logx5 0.519 2,3
345 logy logx1 x2 logx3 logx4 x5 0.519 2,3
346 logy x1 x2 logx3 logx4 logx5 0.548 2,4
347 logy x1 logx2 logx3 logx4 logx5 0.519 2,3
348 logy logx1 x2 logx3 logx4 logx5 0.554 2,3
349 logy logx1 logx2 x3 logx4 logx5 0.519 2,3
350 logy logx1 logx2 logx3 x4 logx5 0.519 2,3
351 logy logx1 logx2 logx3 logx4 x5 0.519 2,3
352 logy logx1 logx2 logx3 logx4 logx5 0.519 2,3
Appendix VIII Trial Run for Dataset_12c.sav (Small contrct sum: project 50‐99)
No y x1 x2 x3 x4 x5 R2 Variable
353 Sqrty x1 x2 x3 x4 x5 0.782 2,3
354 Sqrty Sqrtx1 x2 x3 x4 x5 0.782 2,3
355 Sqrty x1 Sqrtx2 x3 x4 x5 0.787 2,3
356 Sqrty x1 x2 Sqrtx3 x4 x5 0.8 3,5
357 Sqrty x1 x2 x3 Sqrtx4 x5 0.783 3,4
358 Sqrty x1 x2 x3 x4 Sqrtx5 0.782 2,3
359 Sqrty Sqrtx1 Sqrt2 x3 x4 x5 0.787 2,3
360 Sqrty Sqrtx1 x2 Sqrtx3 x4 x5 0.8 3,5
361 Sqrty Sqrtx1 x2 x3 Sqrtx4 x5 0.783 3,4
362 Sqrty Sqrtx1 x2 x3 x4 Sqrtx5 0.783 2,3
363 Sqrty x1 Sqrtx2 Sqrtx3 x4 x5 0.8 3,5
364 Sqrty x1 Sqrtx2 x3 Sqrtx4 X5 0.787 2,3
365 Sqrty x1 Sqrtx2 x3 x4 Sqrtx5 0.787 2,3
366 Sqrty x1 x2 Sqrtx3 Sqrtx4 x5 0.8 3,5
367 Sqrty x1 x2 Sqrtx3 x4 Sqrtx5 0.8 3,5
368 Sqrty x1 x2 x3 Sqrtx4 Sqrtx5 0.783 3,4
369 Sqrty Sqrtx1 Sqrtx2 Sqrtx3 x4 x5 0.8 3,5
370 Sqrty Sqrtx1 Sqrtx2 x3 Sqrtx4 x5 0.787 2,3
371 Sqrty Sqrtx1 Sqrtx2 x3 x4 Sqrtx5 0.787 2,3
372 Sqrty x1 Sqrtx2 Sqrtx3 Sqrtx4 x5 0.8 3,5
373 Sqrty x1 Sqrtx2 Sqrtx3 x4 Sqrtx5 0.8 3,5
374 Sqrty Sqrtx1 x2 Sqrtx3 x4 Sqrtx5 0.8 3,5
375 Sqrty Sqrtx1 x2 Sqrtx3 Sqrtx4 x5 0.8 3,5
376 Sqrty x1 x2 Sqrtx3 Sqrtx4 Sqrtx5 0.8 3,5
377 Sqrty x1 Sqrtx2 Sqrtx3 Sqrtx4 Sqrtx5 0.8 3,5
378 Sqrty Sqrtx1 x2 Sqrtx3 Sqrtx4 Sqrtx5 0.8 3,5
379 Sqrty Sqrtx1 Sqrtx2 x3 Sqrtx4 Sqrtx5 0.787 2,3
380 Sqrty Sqrtx1 Sqrtx2 Sqrtx3 x4 Sqrtx5 0.8 3,5
381 Sqrty Sqrtx1 Sqrtx2 Sqrtx3 Sqrtx4 x5 0.8 3,5
382 Sqrty Sqrtx1 Sqrtx2 Sqrtx3 Sqrtx4 Sqrtx5 0.8 3,5
383 y x1 x2 x3 x4 x5 0.756 2,3
384 y Sqrtx1 x2 x3 x4 x5 0.756 2,3
385 y x1 Sqrtx2 x3 x4 x5 0.767 2,3
386 y x1 x2 Sqrtx3 x4 x5 0.804 2,3
387 y x1 x2 x3 Sqrtx4 x5 0.757 3,4
388 y x1 x2 x3 x4 Sqrtx5 0.756 2,3
389 y Sqrtx1 Sqrt2 x3 x4 x5 0.767 2,3
390 y Sqrtx1 x2 Sqrtx3 x4 x5 0.804 2,3
391 y Sqrtx1 x2 x3 Sqrtx4 x5 0.757 3,4
392 y Sqrtx1 x2 x3 x4 Sqrtx5 0.756 2,3
393 y x1 Sqrtx2 Sqrtx3 x4 x5 0.811 2,3
394 y x1 Sqrtx2 x3 Sqrtx4 X5 0.767 2,3
395 y x1 Sqrtx2 x3 x4 Sqrtx5 0.767 2,3
396 y x1 x2 Sqrtx3 Sqrtx4 x5 0.804 2,3
397 y x1 x2 Sqrtx3 x4 Sqrtx5 0.804 2,3
398 y x1 x2 x3 Sqrtx4 Sqrtx5 0.757 3,4
399 y Sqrtx1 Sqrtx2 Sqrtx3 x4 x5 0.811 2,3
400 y Sqrtx1 Sqrtx2 x3 Sqrtx4 x5 0.767 2,3
401 y Sqrtx1 Sqrtx2 x3 x4 Sqrtx5 0.767 2,3
402 y x1 Sqrtx2 Sqrtx3 Sqrtx4 x5 0.811 2,3
403 y x1 Sqrtx2 Sqrtx3 x4 Sqrtx5 0.811 2,3
404 y Sqrtx1 x2 Sqrtx3 x4 Sqrtx5 0.804 2,3
405 y Sqrtx1 x2 Sqrtx3 Sqrtx4 x5 0.804 2,3
406 y x1 x2 Sqrtx3 Sqrtx4 Sqrtx5 0.804 2,3
407 y x1 Sqrtx2 Sqrtx3 Sqrtx4 Sqrtx5 0.811 2,3
408 y Sqrtx1 x2 Sqrtx3 Sqrtx4 Sqrtx5 0.804 2,3
409 y Sqrtx1 Sqrtx2 x3 Sqrtx4 Sqrtx5 0.767 2,3
410 y Sqrtx1 Sqrtx2 Sqrtx3 x4 Sqrtx5 0.811 2,3
411 y Sqrtx1 Sqrtx2 Sqrtx3 Sqrtx4 x5 0.811 2,3
412 y Sqrtx1 Sqrtx2 Sqrtx3 Sqrtx4 Sqrtx5 0.811 2,3
413 y LNx1 x2 x3 x4 x5 0.756 2,3
414 y x1 LNx2 x3 x4 x5 0.777 2,3
415 y x1 x2 LNx3 x4 x5 0.814 2,3
416 y x1 x2 x3 LNx4 x5 0.769 3,4
417 y x1 x2 x3 x4 LNx5 0.759 2,3
418 y LNx1 LNx2 x3 x4 x5 0.777 2,3
419 y LNx1 x2 LNx3 x4 x5 0.814 2,3
420 y LNx1 x2 x3 LNx4 x5 0.769 3,4
421 y LNx1 x2 x3 x4 LNx5 0.756 2,3
422 y x1 LNx2 LNx3 x4 x5 0.819 2,3
423 y x1 LNx2 x3 LNx4 x5 0.799 2,3,4
424 y x1 LNx2 x3 x4 LNx5 0.777 2,3
425 y x1 x2 LNx3 LNx4 x5 0.814 2,3
426 y x1 x2 LNx3 x4 LNx5 0.814 2,3
427 y x1 x2 x3 LNx4 LNx5 0.769 3,4
428 y LNx1 LNx2 LNx3 x4 x5 0.819 2,3
429 y LNx1 LNx2 x3 LNx4 x5 0.799 2,3,4
430 y LNx1 LNx2 x3 x4 LNx5 0.777 2,3
431 y x1 LNx2 LNx3 LNx4 x5 0.819 2,3
432 y x1 LNx2 LNx3 x4 LNx5 0.819 2,3
433 y LNx1 x2 LNx3 x4 LNx5 0.814 2,3
434 y LNx1 x2 LNx3 LNx4 x5 0.814 2,3
435 y x1 x2 LNx3 LNx4 LNx5 0.814 2,3
436 y x1 LNx2 LNx3 LNx4 LNx5 0.819 2,3
437 y LNx1 x2 LNx3 LNx4 LNx5 0.814 2,3
438 y LNx1 LNx2 x3 LNx4 LNx5 0.799 2,3,4
439 y LNx1 LNx2 LNx3 x4 LNx5 0.814 2,3
440 y LNx1 LNx2 LNx3 LNx4 x5 0.814 2,3
441 y LNx1 LNx2 LNx3 LNx4 LNx5 0.814 2,3
442 Lny LNx1 x2 x3 x4 x5 0.544 3,5
443 Lny x1 LNx2 x3 x4 x5 0.544 3,5
444 Lny x1 x2 LNx3 x4 x5 0.527 1,3,5
445 Lny x1 x2 x3 LNx4 x5 0.544 3,5
446 Lny x1 x2 x3 x4 LNx5 0.491 3,5
447 Lny LNx1 LNx2 x3 x4 x5 0.544 3,5
448 Lny LNx1 x2 LNx3 x4 x5 0.49 3,5
449 Lny LNx1 x2 x3 LNx4 x5 0.544 3,5
450 Lny LNx1 x2 x3 x4 LNx5 0.491 3,5
451 Lny x1 LNx2 LNx3 x4 x5 0.544 3,5
452 Lny x1 LNx2 x3 LNx4 x5 0.544 3,5
453 Lny x1 LNx2 x3 x4 LNx5 0.527 1,3,5
454 Lny x1 x2 LNx3 LNx4 x5 0.544 3,5
455 Lny x1 x2 LNx3 x4 LNx5 0.491 3,5
456 Lny x1 x2 x3 LNx4 LNx5 0.544 3,5
457 Lny LNx1 LNx2 LNx3 x4 x5 0.49 3,5
458 Lny LNx1 LNx2 x3 LNx4 x5 0.544 3,5
459 Lny LNx1 LNx2 x3 x4 LNx5 0.491 3,5
460 Lny x1 LNx2 LNx3 LNx4 x5 0.544 3,5
461 Lny x1 LNx2 LNx3 x4 LNx5 0.544 3,5
462 Lny LNx1 x2 LNx3 x4 LNx5 0.527 1,3,5
463 Lny LNx1 x2 LNx3 LNx4 x5 0.544 3,5
464 Lny x1 x2 LNx3 LNx4 LNx5 0.491 3,5
465 Lny x1 LNx2 LNx3 LNx4 LNx5 0.379 3,5
466 Lny LNx1 x2 LNx3 LNx4 LNx5 0.379 3,5
467 Lny LNx1 LNx2 x3 LNx4 LNx5 0.491 3,5
468 Lny LNx1 LNx2 LNx3 x4 LNx5 0.379 3,5
469 Lny LNx1 LNx2 LNx3 LNx4 x5 0.49 3,5
470 Lny LNx1 LNx2 LNx3 LNx4 LNx5 0.379 3,5
471 y logx1 x2 x3 x4 x5 0.756 2,3
472 y x1 logx2 x3 x4 x5 0.776 2,3
473 y x1 x2 logx3 x4 x5 0.814 2,3
474 y x1 x2 x3 logx4 x5 0.768 3,4
475 y x1 x2 x3 x4 logx5 0.756 2,3
476 y logx1 logx2 x3 x4 x5 0.776 2,3
477 y logx1 x2 logx3 x4 x5 0.814 2,3
478 y logx1 x2 x3 logx4 x5 0.811 2,3
479 y logx1 x2 x3 x4 logx5 0.756 2,3
480 y x1 logx2 logx3 x4 x5 0.819 2,3
481 y x1 logx2 x3 logx4 x5 0.798 2,3,4
482 y x1 logx2 x3 x4 logx5 0.776 2,3
483 y x1 x2 logx3 logx4 x5 0.814 2,3
484 y x1 x2 logx3 x4 logx5 0.814 2,3
485 y x1 x2 x3 logx4 logx5 0.768 3,4
486 y logx1 logx2 logx3 x4 x5 0.819 2,3
487 y logx1 logx2 x3 logx4 x5 0.798 2,3,4
488 y logx1 logx2 x3 x4 logx5 0.776 2,3
489 y x1 logx2 logx3 logx4 x5 0.819 2,3
490 y x1 logx2 logx3 x4 logx5 0.819 2,3
491 y logx1 x2 logx3 x4 logx5 0.814 2,3
492 y logx1 x2 logx3 logx4 x5 0.814 2,3
493 y x1 x2 logx3 logx4 logx5 0.814 2,3
494 y x1 logx2 logx3 logx4 logx5 0.819 2,3
495 y logx1 x2 logx3 logx4 logx5 0.814 2,3
496 y logx1 logx2 x3 logx4 logx5 0.798 2,3,4
497 y logx1 logx2 logx3 x4 logx5 0.819 2,3
498 y logx1 logx2 logx3 logx4 x5 0.819 2,3
499 y logx1 logx2 logx3 logx4 logx5 0.819 2,3
500 logy logx1 x2 x3 x4 x5 0.544 3,5
501 logy x1 logx2 x3 x4 x5 0.544 3,5
502 logy x1 x2 logx3 x4 x5 0.527 1,3,5
503 logy x1 x2 x3 logx4 x5 0.544 3,5
504 logy x1 x2 x3 x4 logx5 0.491 3,5
505 logy logx1 logx2 x3 x4 x5 0.544 3,5
506 logy logx1 x2 logx3 x4 x5 0.49 3,5
507 logy logx1 x2 x3 logx4 x5 0.544 3,5
508 logy logx1 x2 x3 x4 logx5 0.491 3,5
509 logy x1 logx2 logx3 x4 x5 0.491 3,5
510 logy x1 logx2 x3 logx4 x5 0.544 3,5
511 logy x1 logx2 x3 x4 logx5 0.49 3,5
512 logy x1 x2 logx3 logx4 x5 0.544 3,5
513 logy x1 x2 logx3 x4 logx5 0.491 3,5
514 logy x1 x2 x3 logx4 logx5 0.491 3,5
515 logy logx1 logx2 logx3 x4 x5 0.544 3,5
516 logy logx1 logx2 x3 logx4 x5 0.49 3,5
517 logy logx1 logx2 x3 x4 logx5 0.544 3,5
518 logy x1 logx2 logx3 logx4 x5 0.491 3,5
519 logy x1 logx2 logx3 x4 logx5 0.544 3,5
520 logy logx1 x2 logx3 x4 logx5 0.49 3,5
521 logy logx1 x2 logx3 logx4 x5 0.544 3,5
522 logy x1 x2 logx3 logx4 logx5 0.491 3,5
523 logy x1 logx2 logx3 logx4 logx5 0.379 3,5
524 logy logx1 x2 logx3 logx4 logx5 0.379 3,5
525 logy logx1 logx2 x3 logx4 logx5 0.491 3,5
526 logy logx1 logx2 logx3 x4 logx5 0.379 3,5
527 logy logx1 logx2 logx3 logx4 x5 0.379 3,5
528 logy logx1 logx2 logx3 logx4 logx5 0.379 3,5
Appendix VIII Trial Run for Dataset_12e.sav (Civil project ‐ 42 samples)
No y x1 x2 x3 x4 x5 R2 Variable
529 Sqrty x1 x2 x3 x4 x5 0.686 3,4
530 Sqrty Sqrtx1 x2 x3 x4 x5 0.686 3,4
531 Sqrty x1 Sqrtx2 x3 x4 x5 0.686 3,4
532 Sqrty x1 x2 Sqrtx3 x4 x5 0.693 3,4
533 Sqrty x1 x2 x3 Sqrtx4 x5 0.672 3,4
534 Sqrty x1 x2 x3 x4 Sqrtx5 0.686 3,4
535 Sqrty Sqrtx1 Sqrt2 x3 x4 x5 0.686 3,4
536 Sqrty Sqrtx1 x2 Sqrtx3 x4 x5 0.693 3,4
537 Sqrty Sqrtx1 x2 x3 Sqrtx4 x5 0.672 3,4
538 Sqrty Sqrtx1 x2 x3 x4 Sqrtx5 0.686 3,4
539 Sqrty x1 Sqrtx2 Sqrtx3 x4 x5 0.693 3,4
540 Sqrty x1 Sqrtx2 x3 Sqrtx4 X5 0.672 3,4
541 Sqrty x1 Sqrtx2 x3 x4 Sqrtx5 0.686 3,4
542 Sqrty x1 x2 Sqrtx3 Sqrtx4 x5 0.674 3,4
543 Sqrty x1 x2 Sqrtx3 x4 Sqrtx5 0.693 3,4
544 Sqrty x1 x2 x3 Sqrtx4 Sqrtx5 0.672 3,4
545 Sqrty Sqrtx1 Sqrtx2 Sqrtx3 x4 x5 0.693 3,4
546 Sqrty Sqrtx1 Sqrtx2 x3 Sqrtx4 x5 0.672 3,4
547 Sqrty Sqrtx1 Sqrtx2 x3 x4 Sqrtx5 0.686 3,4
548 Sqrty x1 Sqrtx2 Sqrtx3 Sqrtx4 x5 0.674 3,4
549 Sqrty x1 Sqrtx2 Sqrtx3 x4 Sqrtx5 0.693 3,4
550 Sqrty Sqrtx1 x2 Sqrtx3 x4 Sqrtx5 0.693 3,4
551 Sqrty Sqrtx1 x2 Sqrtx3 Sqrtx4 x5 0.674 3,4
552 Sqrty x1 x2 Sqrtx3 Sqrtx4 Sqrtx5 0.674 3,4
553 Sqrty x1 Sqrtx2 Sqrtx3 Sqrtx4 Sqrtx5 0.674 3,4
554 Sqrty Sqrtx1 x2 Sqrtx3 Sqrtx4 Sqrtx5 0.674 3,4
555 Sqrty Sqrtx1 Sqrtx2 x3 Sqrtx4 Sqrtx5 0.672 3,4
556 Sqrty Sqrtx1 Sqrtx2 Sqrtx3 x4 Sqrtx5 0.693 3,4
557 Sqrty Sqrtx1 Sqrtx2 Sqrtx3 Sqrtx4 x5 0.674 3,4
558 Sqrty Sqrtx1 Sqrtx2 Sqrtx3 Sqrtx4 Sqrtx5 0.674 3,4
559 y x1 x2 x3 x4 x5 0.647 3,4
560 y Sqrtx1 x2 x3 x4 x5 0.647 3,4
561 y x1 Sqrtx2 x3 x4 x5 0.647 3,4
562 y x1 x2 Sqrtx3 x4 x5 0.648 3
563 y x1 x2 x3 Sqrtx4 x5 0.65 3,4
564 y x1 x2 x3 x4 Sqrtx5 0.647 3,4
565 y Sqrtx1 Sqrt2 x3 x4 x5 0.647 3,4
566 y Sqrtx1 x2 Sqrtx3 x4 x5 0.648 3
567 y Sqrtx1 x2 x3 Sqrtx4 x5 0.65 3,4
568 y Sqrtx1 x2 x3 x4 Sqrtx5 0.647 3,4
569 y x1 Sqrtx2 Sqrtx3 x4 x5 0.648 3
570 y x1 Sqrtx2 x3 Sqrtx4 X5 0.65 3,4
571 y x1 Sqrtx2 x3 x4 Sqrtx5 0.65 3,4
572 y x1 x2 Sqrtx3 Sqrtx4 x5 0.648 3
573 y x1 x2 Sqrtx3 x4 Sqrtx5 0.648 3
574 y x1 x2 x3 Sqrtx4 Sqrtx5 0.65 3,4
575 y Sqrtx1 Sqrtx2 Sqrtx3 x4 x5 0.648 3
576 y Sqrtx1 Sqrtx2 x3 Sqrtx4 x5 0.65 3,4
577 y Sqrtx1 Sqrtx2 x3 x4 Sqrtx5 0.647 3,4
578 y x1 Sqrtx2 Sqrtx3 Sqrtx4 x5 0.648 3
579 y x1 Sqrtx2 Sqrtx3 x4 Sqrtx5 0.648 3
580 y Sqrtx1 x2 Sqrtx3 x4 Sqrtx5 0.648 3
581 y Sqrtx1 x2 Sqrtx3 Sqrtx4 x5 0.648 3
582 y x1 x2 Sqrtx3 Sqrtx4 Sqrtx5 0.648 3
583 y x1 Sqrtx2 Sqrtx3 Sqrtx4 Sqrtx5 0.648 3
584 y Sqrtx1 x2 Sqrtx3 Sqrtx4 Sqrtx5 0.648 3
585 y Sqrtx1 Sqrtx2 x3 Sqrtx4 Sqrtx5 0.65 3,4
586 y Sqrtx1 Sqrtx2 Sqrtx3 x4 Sqrtx5 0.648 3
587 y Sqrtx1 Sqrtx2 Sqrtx3 Sqrtx4 x5 0.648 3
588 y Sqrtx1 Sqrtx2 Sqrtx3 Sqrtx4 Sqrtx5 0.648 3
589 y LNx1 x2 x3 x4 x5 0.647 3,4
590 y x1 LNx2 x3 x4 x5 0.647 3,4
591 y x1 x2 LNx3 x4 x5 0.667 3,4
592 y x1 x2 x3 LNx4 x5 0.648 3,4
593 y x1 x2 x3 x4 LNx5 0.647 3,4
594 y LNx1 LNx2 x3 x4 x5 0.647 3,4
595 y LNx1 x2 LNx3 x4 x5 0.666 3,4
596 y LNx1 x2 x3 LNx4 x5 0.648 3,4
597 y LNx1 x2 x3 x4 LNx5 0.647 3,4
598 y x1 LNx2 LNx3 x4 x5 0.666 3,4
599 y x1 LNx2 x3 LNx4 x5 0.648 3,4
600 y x1 LNx2 x3 x4 LNx5 0.647 3,4
601 y x1 x2 LNx3 LNx4 x5 0.639 3
602 y x1 x2 LNx3 x4 LNx5 0.666 3,4
603 y x1 x2 x3 LNx4 LNx5 0.648 3,4
604 y LNx1 LNx2 LNx3 x4 x5 0.666 3,4
605 y LNx1 LNx2 x3 LNx4 x5 0.648 3,4
606 y LNx1 LNx2 x3 x4 LNx5 0.647 3,4
607 y x1 LNx2 LNx3 LNx4 x5 0.639 3
608 y x1 LNx2 LNx3 x4 LNx5 0.666 3,4
609 y LNx1 x2 LNx3 x4 LNx5 0.666 3,4
610 y LNx1 x2 LNx3 LNx4 x5 0.639 3
611 y x1 x2 LNx3 LNx4 LNx5 0.639 3
612 y x1 LNx2 LNx3 LNx4 LNx5 0.639 3
613 y LNx1 x2 LNx3 LNx4 LNx5 0.639 3
614 y LNx1 LNx2 x3 LNx4 LNx5 0.648 3,4
615 y LNx1 LNx2 LNx3 x4 LNx5 0.666 3,4
616 y LNx1 LNx2 LNx3 LNx4 x5 0.639 3
617 y LNx1 LNx2 LNx3 LNx4 LNx5 0.639 3
618 Lny LNx1 x2 x3 x4 x5 0.542 4,5
619 Lny x1 LNx2 x3 x4 x5 0.542 4,5
620 Lny x1 x2 LNx3 x4 x5 0.542 4,5
621 Lny x1 x2 x3 LNx4 x5 0.542 4,5
622 Lny x1 x2 x3 x4 LNx5 0.484 4
623 Lny LNx1 LNx2 x3 x4 x5 0.542 4,5
624 Lny LNx1 x2 LNx3 x4 x5 0.542 4,5
625 Lny LNx1 x2 x3 LNx4 x5 0.472 3,5
626 Lny LNx1 x2 x3 x4 LNx5 0.484 4
627 Lny x1 LNx2 LNx3 x4 x5 0.542 4,5
628 Lny x1 LNx2 x3 LNx4 x5 0.542 4,5
629 Lny x1 LNx2 x3 x4 LNx5 0.484 4
630 Lny x1 x2 LNx3 LNx4 x5 0.542 4,5
631 Lny x1 x2 LNx3 x4 LNx5 0.542 4,5
632 Lny x1 x2 x3 LNx4 LNx5 0.542 4,5
633 Lny LNx1 LNx2 LNx3 x4 x5 0.542 4,5
634 Lny LNx1 LNx2 x3 LNx4 x5 0.484 4
635 Lny LNx1 LNx2 x3 x4 LNx5 0.542 4,5
636 Lny x1 LNx2 LNx3 LNx4 x5 0.542 4,5
637 Lny x1 LNx2 LNx3 x4 LNx5 0.542 4,5
638 Lny LNx1 x2 LNx3 x4 LNx5 0.484 4
639 Lny LNx1 x2 LNx3 LNx4 x5 0.542 4,5
640 Lny x1 x2 LNx3 LNx4 LNx5 0.542 4,5
641 Lny x1 LNx2 LNx3 LNx4 LNx5 0.391 3
642 Lny LNx1 x2 LNx3 LNx4 LNx5 0.437 3,5
643 Lny LNx1 LNx2 x3 LNx4 LNx5 0.416 3
644 Lny LNx1 LNx2 LNx3 x4 LNx5 0.484 4
645 Lny LNx1 LNx2 LNx3 LNx4 x5 0.467 3,5
646 Lny LNx1 LNx2 LNx3 LNx4 LNx5 0.391 3
647 y logx1 x2 x3 x4 x5 0.647 3,4
648 y x1 logx2 x3 x4 x5 0.647 3,4
649 y x1 x2 logx3 x4 x5 0.648 3
650 y x1 x2 x3 logx4 x5 0.65 3,4
651 y x1 x2 x3 x4 logx5 0.647 3,4
652 y logx1 logx2 x3 x4 x5 0.647 3,4
653 y logx1 x2 logx3 x4 x5 0.667 3,4
654 y logx1 x2 x3 logx4 x5 0.648 3,4
655 y logx1 x2 x3 x4 logx5 0.647 3,4
656 y x1 logx2 logx3 x4 x5 0.667 3,4
657 y x1 logx2 x3 logx4 x5 0.648 3,4
658 y x1 logx2 x3 x4 logx5 0.647 3,4
659 y x1 x2 logx3 logx4 x5 0.639 3
660 y x1 x2 logx3 x4 logx5 0.667 3,4
661 y x1 x2 x3 logx4 logx5 0.648 3,4
662 y logx1 logx2 logx3 x4 x5 0.666 3,4
663 y logx1 logx2 x3 logx4 x5 0.648 3,4
664 y logx1 logx2 x3 x4 logx5 0.647 3,4
665 y x1 logx2 logx3 logx4 x5 0.639 3
666 y x1 logx2 logx3 x4 logx5 0.667 3,4
667 y logx1 x2 logx3 x4 logx5 0.667 3,4
668 y logx1 x2 logx3 logx4 x5 0.639 3
669 y x1 x2 logx3 logx4 logx5 0.639 3
670 y x1 logx2 logx3 logx4 logx5 0.639 3
671 y logx1 x2 logx3 logx4 logx5 0.639 3
672 y logx1 logx2 x3 logx4 logx5 0.648 3,4
673 y logx1 logx2 logx3 x4 logx5 0.667 3,4
674 y logx1 logx2 logx3 logx4 x5 0.639 3
675 y logx1 logx2 logx3 logx4 logx5 0.639 3
676 logy logx1 x2 x3 x4 x5 0.542 4,5
677 logy x1 logx2 x3 x4 x5 0.542 4,5
678 logy x1 x2 logx3 x4 x5 0.542 4,5
679 logy x1 x2 x3 logx4 x5 0.472 3,5
680 logy x1 x2 x3 x4 logx5 0.484 4
681 logy logx1 logx2 x3 x4 x5 0.542 4,5
682 logy logx1 x2 logx3 x4 x5 0.542 4,5
683 logy logx1 x2 x3 logx4 x5 0.472 3,5
684 logy logx1 x2 x3 x4 logx5 0.484 4
685 logy x1 logx2 logx3 x4 x5 0.472 3,5
686 logy x1 logx2 x3 logx4 x5 0.484 4
687 logy x1 logx2 x3 x4 logx5 0.484 4
688 logy x1 x2 logx3 logx4 x5 0.484 4
689 logy x1 x2 logx3 x4 logx5 0.484 4
690 logy x1 x2 x3 logx4 logx5 0.484 4
691 logy logx1 logx2 logx3 x4 x5 0.484 4
692 logy logx1 logx2 x3 logx4 x5 0.484 4
693 logy logx1 logx2 x3 x4 logx5 0.484 4
694 logy x1 logx2 logx3 logx4 x5 0.472 3,5
695 logy x1 logx2 logx3 x4 logx5 0.472 3,5
696 logy logx1 x2 logx3 x4 logx5 0.472 3,5
697 logy logx1 x2 logx3 logx4 x5 0.472 3,5
698 logy x1 x2 logx3 logx4 logx5 0.472 3,5
699 logy x1 logx2 logx3 logx4 logx5 0.391 3
700 logy logx1 x2 logx3 logx4 logx5 0.437 2,3
701 logy logx1 logx2 x3 logx4 logx5 0.416 3
702 logy logx1 logx2 logx3 x4 logx5 0.484 4
703 logy logx1 logx2 logx3 logx4 x5 0.468 3,5
704 logy logx1 logx2 logx3 logx4 logx5 0.391 3
Appendix VIII Trial Run for Dataset_12f.sav (Building project ‐ 51 samples)
No y x1 x2 x3 x4 x5 R2 Variable
705 Sqrty x1 x2 x3 x4 x5 0.762 2,4
706 Sqrty Sqrtx1 x2 x3 x4 x5 0.762 2,4
707 Sqrty x1 Sqrtx2 x3 x4 x5 0.765 2,4
708 Sqrty x1 x2 Sqrtx3 x4 x5 0.762 2,4
709 Sqrty x1 x2 x3 Sqrtx4 x5 0.782 2,4
710 Sqrty x1 x2 x3 x4 Sqrtx5 0.762 2,4
711 Sqrty Sqrtx1 Sqrt2 x3 x4 x5 0.765 2,4
712 Sqrty Sqrtx1 x2 Sqrtx3 x4 x5 0.762 2,4
713 Sqrty Sqrtx1 x2 x3 Sqrtx4 x5 0.782 2,4
714 Sqrty Sqrtx1 x2 x3 x4 Sqrtx5 0.762 2,4
715 Sqrty x1 Sqrtx2 Sqrtx3 x4 x5 0.765 2,4
716 Sqrty x1 Sqrtx2 x3 Sqrtx4 X5 0.778 2,4
717 Sqrty x1 Sqrtx2 x3 x4 Sqrtx5 0.765 2,4
718 Sqrty x1 x2 Sqrtx3 Sqrtx4 x5 0.782 2,4
719 Sqrty x1 x2 Sqrtx3 x4 Sqrtx5 0.762 2,4
720 Sqrty x1 x2 x3 Sqrtx4 Sqrtx5 0.782 2,4
721 Sqrty Sqrtx1 Sqrtx2 Sqrtx3 x4 x5 0.765 2,4
722 Sqrty Sqrtx1 Sqrtx2 x3 Sqrtx4 x5 0.778 2,4
723 Sqrty Sqrtx1 Sqrtx2 x3 x4 Sqrtx5 0.765 2,4
724 Sqrty x1 Sqrtx2 Sqrtx3 Sqrtx4 x5 0.778 2,4
725 Sqrty x1 Sqrtx2 Sqrtx3 x4 Sqrtx5 0.765 2,4
726 Sqrty Sqrtx1 x2 Sqrtx3 x4 Sqrtx5 0.762 2,4
727 Sqrty Sqrtx1 x2 Sqrtx3 Sqrtx4 x5 0.782 2,4
728 Sqrty x1 x2 Sqrtx3 Sqrtx4 Sqrtx5 0.782 2,4
729 Sqrty x1 Sqrtx2 Sqrtx3 Sqrtx4 Sqrtx5 0.778 2,4
730 Sqrty Sqrtx1 x2 Sqrtx3 Sqrtx4 Sqrtx5 0.782 2,4
731 Sqrty Sqrtx1 Sqrtx2 x3 Sqrtx4 Sqrtx5 0.778 2,4
732 Sqrty Sqrtx1 Sqrtx2 Sqrtx3 x4 Sqrtx5 0.765 2,4
733 Sqrty Sqrtx1 Sqrtx2 Sqrtx3 Sqrtx4 x5 0.782 2,4
734 Sqrty Sqrtx1 Sqrtx2 Sqrtx3 Sqrtx4 Sqrtx5 0.782 2,4
735 y x1 x2 x3 x4 x5 0.648 2,4
736 y Sqrtx1 x2 x3 x4 x5 0.648 2,4
737 y x1 Sqrtx2 x3 x4 x5 0.673 2,4
738 y x1 x2 Sqrtx3 x4 x5 0.662 3,4
739 y x1 x2 x3 Sqrtx4 x5 0.705 2,4
740 y x1 x2 x3 x4 Sqrtx5 0.648 2,4
741 y Sqrtx1 Sqrt2 x3 x4 x5 0.673 2,4
742 y Sqrtx1 x2 Sqrtx3 x4 x5 0.662 2,4
743 y Sqrtx1 x2 x3 Sqrtx4 x5 0.705 2,4
744 y Sqrtx1 x2 x3 x4 Sqrtx5 0.648 2,4
745 y x1 Sqrtx2 Sqrtx3 x4 x5 0.675 2,4
746 y x1 Sqrtx2 x3 Sqrtx4 X5 0.717 2,4
747 y x1 Sqrtx2 x3 x4 Sqrtx5 0.673 2,4
748 y x1 x2 Sqrtx3 Sqrtx4 x5 0.705 2,4
749 y x1 x2 Sqrtx3 x4 Sqrtx5 0.662 2,4
750 y x1 x2 x3 Sqrtx4 Sqrtx5 0.705 2,4
751 y Sqrtx1 Sqrtx2 Sqrtx3 x4 x5 0.675 2,4
752 y Sqrtx1 Sqrtx2 x3 Sqrtx4 x5 0.717 2,4
753 y Sqrtx1 Sqrtx2 x3 x4 Sqrtx5 0.673 2,4
754 y x1 Sqrtx2 Sqrtx3 Sqrtx4 x5 0.717 2,4
755 y x1 Sqrtx2 Sqrtx3 x4 Sqrtx5 0.675 2,4
756 y Sqrtx1 x2 Sqrtx3 x4 Sqrtx5 0.662 2,4
757 y Sqrtx1 x2 Sqrtx3 Sqrtx4 x5 0.705 2,4
758 y x1 x2 Sqrtx3 Sqrtx4 Sqrtx5 0.705 2,4
759 y x1 Sqrtx2 Sqrtx3 Sqrtx4 Sqrtx5 0.717 2,4
760 y Sqrtx1 x2 Sqrtx3 Sqrtx4 Sqrtx5 0.705 2,4
761 y Sqrtx1 Sqrtx2 x3 Sqrtx4 Sqrtx5 0.717 2,4
762 y Sqrtx1 Sqrtx2 Sqrtx3 x4 Sqrtx5 0.675 2,4
763 y Sqrtx1 Sqrtx2 Sqrtx3 Sqrtx4 x5 0.705 2,4
764 y Sqrtx1 Sqrtx2 Sqrtx3 Sqrtx4 Sqrtx5 0.705 2,4
765 y LNx1 x2 x3 x4 x5 0.648 2,4
766 y x1 LNx2 x3 x4 x5 0.689 2,4
767 y x1 x2 LNx3 x4 x5 0.723 2,3
768 y x1 x2 x3 LNx4 x5 0.744 2,4
769 y x1 x2 x3 x4 LNx5 0.648 2,4
770 y LNx1 LNx2 x3 x4 x5 0.689 2,4
771 y LNx1 x2 LNx3 x4 x5 0.723 2,3
772 y LNx1 x2 x3 LNx4 x5 0.744 2,4
773 y LNx1 x2 x3 x4 LNx5 0.648 2,4
774 y x1 LNx2 LNx3 x4 x5 0.725 2,3
775 y x1 LNx2 x3 LNx4 x5 0.747 2,4
776 y x1 LNx2 x3 x4 LNx5 0.689 2,4
777 y x1 x2 LNx3 LNx4 x5 0.744 2,4
778 y x1 x2 LNx3 x4 LNx5 0.723 2,3
779 y x1 x2 x3 LNx4 LNx5 0.744 2,4
780 y LNx1 LNx2 LNx3 x4 x5 0.725 2,3
781 y LNx1 LNx2 x3 LNx4 x5 0.744 2,4
782 y LNx1 LNx2 x3 x4 LNx5 0.689 2,4
783 y x1 LNx2 LNx3 LNx4 x5 0.747 2,4
784 y x1 LNx2 LNx3 x4 LNx5 0.725 2,3
785 y LNx1 x2 LNx3 x4 LNx5 0.723 2,3
786 y LNx1 x2 LNx3 LNx4 x5 0.744 2,4
787 y x1 x2 LNx3 LNx4 LNx5 0.744 2,4
788 y x1 LNx2 LNx3 LNx4 LNx5 0.747 2,4
789 y LNx1 x2 LNx3 LNx4 LNx5 0.744 2,4
790 y LNx1 LNx2 x3 LNx4 LNx5 0.747 2,4
791 y LNx1 LNx2 LNx3 x4 LNx5 0.725 2,4
792 y LNx1 LNx2 LNx3 LNx4 x5 0.747 2,4
793 y LNx1 LNx2 LNx3 LNx4 LNx5 0.747 2,4
794 Lny LNx1 x2 x3 x4 x5 0.716 2
795 Lny x1 LNx2 x3 x4 x5 0.588 2,4
796 Lny x1 x2 LNx3 x4 x5 0.716 2
797 Lny x1 x2 x3 LNx4 x5 0.716 2
798 Lny x1 x2 x3 x4 LNx5 0.716 2
799 Lny LNx1 LNx2 x3 x4 x5 0.588 2,4
800 Lny LNx1 x2 LNx3 x4 x5 0.716 2
801 Lny LNx1 x2 x3 LNx4 x5 0.716 2
802 Lny LNx1 x2 x3 x4 LNx5 0.716 2
803 Lny x1 LNx2 LNx3 x4 x5 0.588 2,4
804 Lny x1 LNx2 x3 LNx4 x5 0.53 2
805 Lny x1 LNx2 x3 x4 LNx5 0.588 2,4
806 Lny x1 x2 LNx3 LNx4 x5 0.716 2
807 Lny x1 x2 LNx3 x4 LNx5 0.53 2
808 Lny x1 x2 x3 LNx4 LNx5 0.53 2
809 Lny LNx1 LNx2 LNx3 x4 x5 0.53 2
810 Lny LNx1 LNx2 x3 LNx4 x5 0.53 2
811 Lny LNx1 LNx2 x3 x4 LNx5 0.53 2
812 Lny x1 LNx2 LNx3 LNx4 x5 0.53 2
813 Lny x1 LNx2 LNx3 x4 LNx5 0.53 2
814 Lny LNx1 x2 LNx3 x4 LNx5 0.53 2
815 Lny LNx1 x2 LNx3 LNx4 x5 0.53 2
816 Lny x1 x2 LNx3 LNx4 LNx5 0.53 2
817 Lny x1 LNx2 LNx3 LNx4 LNx5 0.53 2
818 Lny LNx1 x2 LNx3 LNx4 LNx5 0.716 2
819 Lny LNx1 LNx2 x3 LNx4 LNx5 0.53 2
820 Lny LNx1 LNx2 LNx3 x4 LNx5 0.588 2,4
821 Lny LNx1 LNx2 LNx3 LNx4 x5 0.53 2
822 Lny LNx1 LNx2 LNx3 LNx4 LNx5 0.53 2
823 y logx1 x2 x3 x4 x5 0.648 2,4
824 y x1 logx2 x3 x4 x5 0.689 2,4
825 y x1 x2 logx3 x4 x5 0.723 2,3
826 y x1 x2 x3 logx4 x5 0.745 2,4
827 y x1 x2 x3 x4 logx5 0.648 2,4
828 y logx1 logx2 x3 x4 x5 0.689 2,4
829 y logx1 x2 logx3 x4 x5 0.723 2,3
830 y logx1 x2 x3 logx4 x5 0.745 2,4
831 y logx1 x2 x3 x4 logx5 0.648 2,4
832 y x1 logx2 logx3 x4 x5 0.726 2,3
833 y x1 logx2 x3 logx4 x5 0.747 2,4
834 y x1 logx2 x3 x4 logx5 0.689 2,4
835 y x1 x2 logx3 logx4 x5 0.745 2,4
836 y x1 x2 logx3 x4 logx5 0.723 2,3
837 y x1 x2 x3 logx4 logx5 0.745 2,4
838 y logx1 logx2 logx3 x4 x5 0.726 2,4
839 y logx1 logx2 x3 logx4 x5 0.747 2,4
840 y logx1 logx2 x3 x4 logx5 0.689 2,4
841 y x1 logx2 logx3 logx4 x5 0.747 2,4
842 y x1 logx2 logx3 x4 logx5 0.726 2,4
843 y logx1 x2 logx3 x4 logx5 0.723 2,4
844 y logx1 x2 logx3 logx4 x5 0.745 2,4
845 y x1 x2 logx3 logx4 logx5 0.745 2,4
846 y x1 logx2 logx3 logx4 logx5 0.747 2,4
847 y logx1 x2 logx3 logx4 logx5 0.745 2,4
848 y logx1 logx2 x3 logx4 logx5 0.747 2,4
849 y logx1 logx2 logx3 x4 logx5 0.726 2,3
850 y logx1 logx2 logx3 logx4 x5 0.747 2,4
851 y logx1 logx2 logx3 logx4 logx5 0.747 2,4
852 logy logx1 x2 x3 x4 x5 0.716 2
853 logy x1 logx2 x3 x4 x5 0.587 2,4
854 logy x1 x2 logx3 x4 x5 0.716 2
855 logy x1 x2 x3 logx4 x5 0.716 2
856 logy x1 x2 x3 x4 logx5 0.716 2
857 logy logx1 logx2 x3 x4 x5 0.587 2,4
858 logy logx1 x2 logx3 x4 x5 0.716 2
859 logy logx1 x2 x3 logx4 x5 0.716 2
860 logy logx1 x2 x3 x4 logx5 0.716 2
861 logy x1 logx2 logx3 x4 x5 0.587 2,4
862 logy x1 logx2 x3 logx4 x5 0.529 2
863 logy x1 logx2 x3 x4 logx5 0.587 2,4
864 logy x1 x2 logx3 logx4 x5 0.529 2
865 logy x1 x2 logx3 x4 logx5 0.529 2
866 logy x1 x2 x3 logx4 logx5 0.529 2
867 logy logx1 logx2 logx3 x4 x5 0.587 2,4
868 logy logx1 logx2 x3 logx4 x5 0.529 2
869 logy logx1 logx2 x3 x4 logx5 0.529 2
870 logy x1 logx2 logx3 logx4 x5 0.529 2
871 logy x1 logx2 logx3 x4 logx5 0.529 2
872 logy logx1 x2 logx3 x4 logx5 0.529 2
873 logy logx1 x2 logx3 logx4 x5 0.529 2
874 logy x1 x2 logx3 logx4 logx5 0.529 2
875 logy x1 logx2 logx3 logx4 logx5 0.529 2
876 logy logx1 x2 logx3 logx4 logx5 0.716 2
877 logy logx1 logx2 x3 logx4 logx5 0.529 2
878 logy logx1 logx2 logx3 x4 logx5 0.587 2,4
879 logy logx1 logx2 logx3 logx4 x5 0.529 2
880 logy logx1 logx2 logx3 logx4 logx5 0.529 2
Summary of Accident Data (Sorting of Finanical Loss from Large to small)
Case No. (Month/ Year) Victim age Work Trade Salary (D/M) Salary No Disability Case Disability Case Fatal case Hospitalization Expenses
Day Loss Salary Loss Compensation (Compassion money) % of Disability Expenses in Hospital Day Loss Compensation No. of days in hospital (3) (4) (5) (6) (7) (8) (9)
No. (Compassion money)
Medical services & 
expenses Fine & legal expenses
Expense loss of other 
employees
Equipment or plant 
loss
Damaged material 
or finished work
Idle machinery/ 
equipment' Other cost item Finanical loss Accident cost of each 
1 2009‐2010 42 2/26/2010 36 General worker 350 2 700.00 0 0 0 0 0 208 0 0 2000 3000 6227 255843
2 2010‐2011 43 4/1/2010 42 General worker 350 2 700.00 0 0 0 0 0 208 5000 0 3000 2000 11227
3 2010‐2011 44 6/17/2010 43 General worker 450 3 1350.00 0 0 0 0 5200 208 1000 1000 500 0 9377
4 2010‐2011 45 6/22/2010 48 General worker 350 3 1050.00 0 0 0 0 0 208 2000 1000 1000 3000 8577
5 2010‐2011 46 6/26/2010 39 General worker 350 5 1750.00 0 0 0 0 5000 208 0 0 3000 0 10277
6 2010‐2011 47 8/9/2010 43 Carpenter 650 3 1950.00 0 0 0 0 0 208 1000 0 3000 2000 8477
7 2010‐2011 48 8/27/2010 44 Steel fixer 800 4 3200.00 0 0 0 0 0 208 1000 0 1000 5000 10727
8 2010‐2011 49 10/28/2010 46 General worker 350 2 700.00 0 0 0 0 0 208 1000 0 500 0 2727
9 2010‐2011 50 12/6/2010 42 Steel fixer 800 2 1600.00 0 0 0 0 0 208 500 0 0 1000 3627
10 2010‐2011 51 1/8/2011 46 General worker 350 1 350.00 0 0 0 0 0 208 0 0 0 2000 2877
11 2010‐2011 52 3/18/2011 32 General worker 350 2 700.00 0 0 0 0 0 208 500 0 0 2000 3727
12 2011‐2012 53 5/14/2011 48 General worker 350 30 10500.00 0 300 300 3 300 4500 223 2000 2000 2000 0 22327
13 2011‐2012 54 5/6/2011 35 General worker 550 3 1650.00 0 0 0 0 0 208 0 0 1000 1000 4177
14 2011‐2012 55 6/23/2011 38 General worker 400 7 2800.00 0 0 0 0 0 208 0 0 2000 2000 7327
15 2011‐2012 56 6/28/2011 40 General worker 450 5 2250.00 0 0 0 0 0 208 0 0 1000 2000 5777
16 2011‐2012 57 7/9/2011 46 General worker 500 1 500.00 0 0 0 0 0 208 0 0 0 2000 3027
17 2011‐2012 58 7/13/2011 42 General worker 450 2 900.00 0 0 0 0 0 208 1000 1500 2000 1000 6927
18 2011‐2012 59 8/3/2011 46 General worker 450 2 900.00 0 0 0 0 5300 208 0 0 0 0 6427
19 2011‐2012 60 8/17/2011 47 General worker 500 7 3500.00 0 0 0 0 0 208 1000 0 0 2000 7027
20 2011‐2012 61 9/14/2011 41 General worker 450 10 4500.00 0 200 200 2 200 4900 218 2000 0 2000 0 14227
21 2011‐2012 62 10/12/2011 43 General worker 350 30 10500.00 0 300 300 3 300 9500 223 1000 1000 1000 0 24327
22 2011‐2012 63 10/13/2011 31 General worker 350 2 700.00 0 0 0 0 5200 208 2000 0 3000 0 11227
23 2011‐2012 64 10/24/2011 38 General worker 550 3 1650.00 0 0 0 0 0 208 0 0 0 2000 4177
24 2011‐2012 65 11/14/2011 39 General worker 350 3 1050.00 0 0 0 0 0 208 1000 500 1000 2000 6077
25 2011‐2012 66 11/29/2011 43 General worker 500 7 3500.00 0 0 0 500 5000 233 0 0 2500 0 12027
26 2011‐2012 67 12/5/2011 47 General worker 500 2 1000.00 0 0 0 0 0 208 0 0 0 3000 4527
27 2011‐2012 68 12/20/2011 42 General worker 450 3 1350.00 0 0 0 0 0 208 1000 1000 2000 4000 9877
28 2011‐2012 69 1/10/2012 36 General worker 450 2 900.00 0 0 0 0 0 208 1000 0 0 3000 5427
29 2011‐2012 70 1/12/2012 44 Foreman 17000 566.6666667 1 566.67 0 0 0 0 0 208 0 0 2000 2000 5093
30 2011‐2012 71 2/17/2012 40 General worker 450 2 900.00 0 0 0 0 5300 208 1000 0 1000 0 8427
31 2011‐2012 72 2/23/2012 48 General worker 350 3 1050.00 0 0 0 0 0 208 1000 0 2000 5000 9577
32 2011‐2012 73 3/19/2012 48 General worker 350 1 350.00 0 0 0 0 0 208 1000 0 1000 1000 3877
33 2010‐2011 74 4/10/2010 58 Driver 10000 333.3333333 7 2333.33 0 0 0 1000 5000 367 0 1000 5000 0 14960 439384
34 2010‐2011 75 10/14/2010 48 Welder 800 4 3200.00 0 0 0 1600 0 397 2000 2000 5000 2000 16427
35 2010‐2011 76 11/6/2010 54 General worker 450 12 5400.00 0 0 0 2000 9500 417 2000 2500 10000 0 32527
36 2010‐2011 78 11/13/2010 48 General worker 700 5 3500.00 0 0 0 0 0 317 1000 0 2000 4000 11127
37 2010‐2011 79 11/27/2010 38 General worker 800 5 4000.00 0 0 0 1200 0 377 0 0 3000 4000 12827
38 2010‐2011 80 1/7/2011 63 General worker 450 3 1350.00 0 0 0 1000 5000 367 1000 0 3000 0 11977
39 2010‐2011 81 1/20/2011 52 General worker 450 5 2250.00 0 0 0 0 0 317 500 500 2000 2000 7877
40 2011‐2012 82 8/18/2011 26 General worker 450 133 59850.00 0 2 200 3000 2 200 80000 467 1000 1000 2000 4000 155891
41 2011‐2012 83 8/22/2011 58 General worker 450 3 1350.00 0 0 0 200 0 327 0 0 500 2000 4677
42 2011‐2012 84 9/8/2011 48 General worker 800 1.5 1200.00 0 0 0 200 0 327 0 0 0 2000 4027
43 2011‐2012 85 10/19/2011 38 General worker 450 5 2250.00 0 0 0 300 5000 332 1000 2000 5000 0 16177
44 2011‐2012 86 1/4/2012 48 General worker 800 3.5 2800.00 0 0 0 680 0 351 500 0 5000 2000 11607
45 2011‐2012 87 1/13/2012 58 Elecrrican 24000 733.3333333 17 12466.67 0 0 0 1150 0 374 1000 2000 5000 3000 26377
46 2011‐2012 88 1/6/2012 55 Operatior 22000 733.3333333 3 2200.00 0 0 0 6455 0 639 0 500 1500 3000 14282
47 2011‐2012 89 2/18/2012 51 General worker 800 13 10400.00 0 0 0 500 0 342 1500 2000 2000 2000 19027
48 2011‐2012 90 2/10/2012 32 Surveyor 16000 533.3333333 3 1600.00 0 0 0 1500 5000 392 0 0 2000 0 10727
49 2011‐2012 91 3/8/2012 26 General worker 500 2 1000.00 0 0 0 570 0 345 0 0 1000 5000 8197
50 2011‐2012 92 2/17/2012 37 General worker 500 3 1500.00 0 0 0 1030 5000 368 2000 0 2000 0 12157
51 2011‐2012 93 3/31/2012 53 Operatior 800 12 9600.00 0 0 0 0 0 317 1000 2000 5000 3000 21227
52 2011‐2012 94 3/30/2012 48 General worker 500 24 12000.00 0 700 700 7 700 4000 252 3000 1000 5000 0 27295 60795
53 2011‐2012 94.5 10/15/2011 55 Steel fixer 900 10 9000.00 0 0 0 23000 217 0 0 0 0 33500
54 2011‐2012 95 9/25/2012 55 Pipelayer 850 190 161500.00 0 6 200 200 2 1590 5000 788 4000 2000 3000 0 199207 199207
55 2010‐2011 96 10/15/2010 33 General worker 400 14 5600.00 0 0 0 0 0 200 0 2000 5000 5000 18178 69592
56 2010‐2011 97 5/15/2010 42 Carpenter 700 10 7000.00 0 300 300 3 300 0 215 0 0 5000 5000 17878
57 2011‐2012 98 5/15/2011 35 General worker 400 10 4000.00 0 0 0 0 0 200 1000 2000 5000 3000 15578
58 2011‐2012 99 7/15/2011 51 Carpenter 700 3 2100.00 0 0 0 0 0 200 0 0 3000 5000 10678
59 2011‐2012 100 11/15/2011 40 General worker 400 3 1200.00 0 0 0 0 0 200 3000 0 500 2000 7278
60 2010‐2011 101 9/15/2010 45 General worker 400 3 1200.00 0 300 300 3 300 0 307 500 500 2000 5000 10583 57317
61 2010‐2011 102 9/1/2010 55 General worker 400 5 2000.00 0 500 500 5 500 0 317 0 0 5000 5000 13583
62 2010‐2011 103 12/9/2010 50 General worker 700 3 2100.00 0 300 300 3 300 5000 307 1000 0 2000 0 11483
63 2010‐2011 104 3/1/2011 45 General worker 400 4 1600.00 0 400 400 4 400 0 312 0 0 2000 2000 7083
64 2011‐2012 105 3/15/2012 50 Carpenter 800 5 4000.00 0 500 500 5 500 0 317 2000 0 2000 5000 14583
65 2008‐2009 106 5/15/2008 30 Carpenter 750 16 12000.00 2000 0 0 0 9000 208 0 0 3000 0 27643 106053
66 2008‐2009 107 9/6/2008 44 General worker 350 7 2450.00 500 0 0 0 5000 208 1000 2000 5000 0 16593
67 2008‐2009 108 11/13/2008 44 General worker 350 3 1050.00 500 0 0 0 0 208 0 0 2000 2000 6193
68 2008‐2009 109 1/10/2009 38 Welder 650 3 1950.00 500 0 0 0 0 208 0 0 2000 2000 7093
69 2008‐2009 110 3/24/2009 50 Carpenter 850 14 11900.00 2000 500 500 5 500 5000 233 1000 2000 2000 0 25043
70 2009‐2010 111 6/6/2009 39 Steel fixer 900 7 6300.00 1500 200 200 2 200 0 218 2000 2000 3000 2000 17643
71 2009‐2010 112 10/9/2009 48 General worker 400 3 1200.00 0 0 0 0 0 208 1000 0 1000 2000 5843
72 2009‐2010 113 6/30/2009 53 General worker 400 7 2800.00 3500 100 100 1 800 5000 248 2000 0 0 0 14658 39117
73 2010‐2011 114 2/7/2011 50 Pipelayer 700 10 7000.00 7000 0 0 900 0 253 1000 1000 2000 5000 24458
74 2011‐2012 115 3/7/2012 30 Foreman 17000 566.6666667 3 1700.00 1360 0 0 380 0 236 0 0 3000 5000 12038 12038
75 2008‐2009 116 12/5/2008 49 Leveller 25000 833.3333333 8 6666.67 0 200 200 2 200 0 235 2000 2000 3000 5000 19340 19340
76 2010‐2011 117 10/18/2010 40 scaffolding worker 650 450 292500.00 0 3 400 400 4 400 0 270 0 0 0 0 310458 114237
77 2010‐2011 118 2/28/2011 50 General worker 350 3 1050.00 0 0 0 0 0 250 2000 0 2000 3000 8608
78 2009‐2010 119 11/21/2009 39 Plasterer 10000 333.3333333 287 95666.67 0 4 0 0 0 5000 192 0 2000 5000 0 114237 114237
79 2007‐2008 120 4/17/2007 52 Carpenter 650 30 19500.00 0 0 0 0 0 233 4000 3000 5000 4000 37067 106095
80 2007‐2008 121 5/9/2007 48 Carpenter 650 14 9100.00 0 0 0 0 4000 233 2000 2000 3000 0 21667
81 2007‐2008 122 6/21/2007 55 Carpenter 600 15 9000.00 0 0 0 0 4000 233 2000 1000 3000 0 20567
82 2007‐2008 123 8/7/2007 40 Steel fixer 750 6 4500.00 0 0 0 0 0 233 1000 1000 3000 4000 14067
83 2007‐2008 124 10/2/2007 49 Carpenter 650 28 18200.00 0 0 0 0 3000 233 2000 2000 3000 0 30767
84 2007‐2008 125 10/3/2007 46 Steel fixer 850 39 33150.00 0 0 0 0 0 233 2000 3000 5000 5000 48717
85 2007‐2008 126 10/7/2007 39 Carpenter 650 17 11050.00 0 0 0 0 11000 233 5000 2000 3000 0 33617
86 2007‐2008 127 10/18/2007 36 General worker 350 22 7700.00 0 0 0 0 10000 233 20000 4000 50000 0 92267
87 2007‐2008 128 11/2/2007 51 Carpenter 700 55 38500.00 0 0 0 0 0 233 2000 3000 3000 5000 52067
88 2007‐2008 129 1/8/2008 38 Carpenter 650 26 16900.00 0 0 0 0 0 233 2000 5000 8000 2000 34467
89 2007‐2008 130 1/15/2008 47 Carpenter 650 88 57200.00 0 0 0 0 0 233 1000 2000 3000 3000 66767
90 2007‐2008 131 2/15/2008 32 Aluminium worker 700 170 119000.00 0 0 0 0 2000 233 0 0 0 0 133567
91 2007‐2008 132 2/26/2008 41 Steel fixer 750 43 32250.00 0 0 0 0 4000 233 0 0 4000 0 42817
92 2007‐2008 133 3/6/2008 34 Aluminium worker 700 28 19600.00 0 0 0 0 0 233 2000 1000 5000 5000 33167
93 2007‐2008 134 3/20/2008 37 Aluminium worker 700 60 42000.00 0 0 0 0 6000 233 3000 3000 0 0 58567
94 2008‐2009 135 7/1/2008 40 Foreman 14000 466.6666667 7 3266.67 0 0 0 0 0 233 1000 1000 5000 5000 15833
95 2008‐2009 136 7/21/2008 37 General worker 380 18 6840.00 0 0 0 0 0 233 2000 2000 4000 5000 20407
96 2008‐2009 137 8/19/2008 47 Steel fixer 700 80 56000.00 0 0 0 0 5000 233 2000 3000 0 0 71567
97 2008‐2009 138 8/29/2008 39 Window worker 600 64 38400.00 0 0 0 0 6000 233 0 3000 2000 0 53967
98 2008‐2009 139 9/3/2008 46 Aluminium worker 650 15 9750.00 0 0 0 0 4000 233 20000 5000 10000 0 49317
99 2008‐2009 140 9/20/2008 48 Carpenter 650 7 4550.00 0 0 0 0 0 233 4000 5000 5000 5000 24117
100 2009‐2010 141 7/18/2009 40 General worker 350 17 5950.00 1200 50 0 0.5 100 0 233 2000 0 3000 5000 17717
101 2010‐2011 142 10/15/2010 43 Foreman 500 85 42500.00 40000 1000 1000 10 1000 6000 279 0 2000 4000 6000 106095 106095
Appendix IX: Summary of accident data 
102 2010‐2011 142.1 6/4/2010 36 General worker 350 0 0.00 0 20000 229 0 0 0 0 20500 57500
103 2010‐2011 142.2 8/9/2010 45 Steel fixer 750 3 2250.00 300 35000 229 0 0 0 0 37000
104 2011‐2012 143 9/5/2011 55 Carpenter 400 120 48000.00 0 1 1200 1200 12 1200 30000 310 9000 3000 3000 5000 104519 104519
105 2009‐2010 144 3/9/2009 32 Welder 650 280 182000.00 0 3 0 0 0 96000 250 2000 3000 20000 10000 336193 617900
106 2009‐2010 145 3/9/2009 48 General worker 350 15 5250.00 0 0 0 0 0 250 1000 0 2000 2000 10883
107 2010‐2011 146 8/27/2010 44 scaffolding worker 500 146 73000.00 0 2 0 0 1009 50000 300 3000 1000 2000 4000 142282
108 2009‐2010 147 2/25/2010 31 General worker 400 126 50400.00 0 2 0 0 0 60000 250 2000 1000 2000 4000 128541
109 2009‐2010 148 9/15/2009 46 Rigger 880 14 12320.00 0 0 0 0 0 233 1000 1000 2000 3000 20033 22717
110 2008‐2009 149 7/10/2008 46 Welder 1000 12 12000.00 0 0 0 0 4500 233 1000 2000 2000 0 22717 6447
111 2011‐2012 150 2/15/2012 38 Surveyor 18000 600 2 1200.00 2000 2 0 0 650 0 274 1000 0 0 1000 6447 12260
112 2011‐2012 151 1/8/2012 40 General worker 13000 433.3333333 12 5200.00 0 0 0 100 0 5 2000 0 2000 2500 12260 12260
113 2009‐2010 152 4/15/2009 40 delivery worker 19000 633.3333333 0.00 0 0 1 0 0 0 254 0 0 2000 5000 7650 144747
114 2010‐2011 153 4/15/2010 36 General worker 400 30 12000.00 0 300 1000 3 300 20000 304 10000 1000 3000 0 47650
115 2010‐2011 154 10/18/2010 38 Foreman 20000 666.6666667 6 4000.00 20000 0 0 1300 0 319 3000 3000 0 4000 35950
116 2011‐2012 155 1/16/2012 40 excavator operator 900 140 126000.00 0 5 3000 0 30 3000 0 217 0 0 0 0 144747 26710
117 2011‐2012 156 10/12/2011 47 General worker 400 4 1600.00 2000 100 100 1 100 0 205 2000 1000 1000 3000 11275 66267
118 2011‐2012 157 10/12/2011 53 General worker 380 7 2660.00 2000 200 200 2 200 5000 210 2000 1000 2000 0 15435
119 2011‐2012 158 1/9/2012 47 Panel wall installer 700 76 53200.00 0 3 1600 1600 16 1600 0 247 0 1000 3000 0 66267 66287
120 2011‐2012 159 11/5/2011 43 Steel fixer 1000 50 50000.00 5000 2 700 700 7 700 0 252 1000 1000 3000 0 66287 40587
121 2009‐2010 160 3/12/2009 44 General worker 350 18 6300.00 0 400 0 4 400 0 217 1000 3000 3000 3000 16860 86773
122 2011‐2012 161 2/14/2012 42 site staff 12500 416.6666667 22 9166.67 0 300 0 3 300 0 217 5000 2000 4000 3000 23727
123 2009‐2010 162 3/24/2009 39 Carpenter 700 18 12600.00 2000 300 0 3 300 0 233 2000 0 3000 3000 23127 63880
124 2009‐2010 163 9/19/2009 37 Steel fixer 950 7 6650.00 0 100 0 1 100 0 233 2000 0 0 1000 10177
125 2010‐2011 164 4/16/2010 47 Steel fixer 1000 36 36000.00 0 1000 0 10 1000 0 183 2000 0 0 0 42480 36060
126 2010‐2011 165 9/23/2010 38 Carpenter 800 15 12000.00 0 300 0 3 300 0 183 1000 2000 3000 3000 22480
127 2011‐2012 166 5/5/2011 36 Leveller 17000 566.6666667 20 11333.33 2000 400 0 4 400 0 183 1000 1000 2000 3000 21813
128 2009‐2010 167 11/16/2009 37 General worker 400 22 8800.00 0 400 0 4 400 0 183 10000 2000 2000 3000 26340 20573
129 2010‐2011 168 4/12/2010 48 Steel fixer 1000 30 30000.00 0 600 0 6 600 0 183 1000 0 2000 1000 37540
130 2009‐2010 169 3/22/2009 32 General worker 400 7 2800.00 0 100 0 1 100 0 200 1000 2000 3000 2000 11353 25810
131 2009‐2010 170 4/8/2009 48 General worker 400 14 5600.00 0 400 0 4 400 0 200 2000 2000 0 1000 11153
132 2009‐2010 171 1/22/2010 46 Steel fixer 1000 7 7000.00 0 300 0 3 300 0 200 1000 2000 0 3000 13553
133 2011‐2012 172 3/28/2012 50 General worker 450 29 13050.00 0 700 0 7 700 0 183 2000 2000 1000 0 20573 35560
134 2011‐2012 173 1/18/2012 50 Clazier 350 0 0.00 0 0 0 0 0 0 192 0 0 0 0 192 192
135 2011‐2012 174 3/8/2012 46 General worker 500 15 7500.00 0 500 0 5 500 0 183 1000 2000 1000 2000 14030 22313
136 2011‐2012 175 3/10/2012 48 Steel fixer 1000 14 14000.00 0 700 0 7 700 0 183 2000 2000 1000 2000 21530
137 2011‐2012 176 11/14/2011 53 General worker 480 28 13440.00 0 0 0 1300 0 482 1000 2000 2000 2000 22313 604370
138 2011‐2012 177 2/1/2012 48 General worker 15000 500 0 0.00 0 4400 1 0 44 4400 52000 0 2000 1000 0 1000 604370 604370
139 2009‐2010 178 5/4/2009 31 leveller 750 60 45000.00 0 100 0 1 100 0 188 1000 0 1000 2000 49592 223420
140 2009‐2010 179 7/5/2009 48 Carpenter 800 7 5600.00 0 0 0 0 0 188 0 2000 2000 0 10192
141 2009‐2010 180 7/23/2009 41 Foreman 26000 866.6666667 180 156000.00 10000 500 0 5 500 0 188 0 0 0 0 169592
142 2009‐2010 181 8/21/2009 33 Carpenter 850 14 11900.00 0 0 0 0 0 188 2000 2000 3000 3000 22492
143 2009‐2010 182 11/6/2009 48 Steel fixer 1100 5 5500.00 0 0 0 0 0 188 2500 2000 3000 3000 16592
144 2009‐2010 183 12/5/2009 32 technican 650 180 117000.00 0 3 1400 0 14 1400 60000 188 1000 1000 20000 2000 219592
145 2007‐2008 184 4/16/2007 36 Rigger 800 7 5600.00 0 0 0 0 3000 292 2000 3000 4000 0 18290 421862
146 2007‐2008 185 7/11/2007 38 General worker 350 16 5600.00 0 0 0 0 0 292 1000 1000 2000 2000 12290
147 2007‐2008 186 10/11/2007 43 General worker 350 18 6300.00 0 0 0 1000 0 342 2000 2000 5000 5000 21990
148 2007‐2008 187 2/3/2008 47 Steel fixer 900 14 12600.00 0 0 0 0 4000 292 2000 3000 1000 0 24290
149 2008‐2009 188 6/4/2008 46 Carpenter 850 14 11900.00 0 0 0 0 0 292 2000 2000 3000 3000 22590
150 2008‐2009 189 8/7/2008 40 General worker 350 5 1750.00 0 0 0 0 0 292 1000 0 2000 2000 7440
151 2008‐2009 190 10/6/2008 33 General worker 400 3 1200.00 0 0 0 0 0 292 2000 2000 0 1000 6890
152 2008‐2009 191 11/3/2008 32 Pipelayer 450 2 900.00 0 0 0 0 0 292 3000 4000 4000 2000 14590
153 2007‐2008 192 10/13/2007 36 General worker 350 5 1750.00 0 0 0 0 0 267 0 2000 2000 1000 7423 223420
154 2007‐2008 193 12/4/2007 47 General worker 350 6 2100.00 0 0 0 0 0 267 0 0 4000 4000 10773
155 2007‐2008 194 3/3/2008 50 Steel fixer 1000 7 7000.00 0 0 0 0 0 267 1000 0 1000 2000 11673
156 2007‐2008 195 3/18/2008 44 Steel fixer 800 5 4000.00 0 0 0 0 0 267 3000 2000 2000 2000 13673
157 2008‐2009 196 5/11/2008 38 General worker 350 10 3500.00 0 0 0 0 0 267 2000 2000 10000 1000 19173
158 2008‐2009 197 6/21/2008 42 Carpenter 850 3 2550.00 0 0 0 0 0 267 1000 0 0 2000 6223
159 2008‐2009 198 6/30/2008 38 General worker 350 6 2100.00 0 0 0 0 0 267 2000 0 2000 2000 8773
160 2008‐2009 199 7/16/2008 42 Carpenter 850 15 12750.00 0 0 0 0 0 267 1000 0 2000 2000 18423
161 2008‐2009 200 8/10/2008 44 General worker 350 3 1050.00 0 0 0 0 0 267 2000 1000 2000 3000 9723
162 2008‐2009 201 9/6/2008 39 Steel fixer 1000 14 14000.00 0 0 0 0 4000 267 2000 2000 3000 0 26673
163 2008‐2009 202 9/26/2008 40 Pipelayer 650 2 1300.00 0 0 0 0 0 267 1000 0 0 1000 3973
164 2008‐2009 203 11/3/2008 42 General worker 400 6 2400.00 0 0 0 0 0 267 2000 0 2000 3000 10073
165 2008‐2009 204 11/24/2008 46 Welder 500 15 7500.00 0 0 0 0 4000 267 3000 0 3000 0 18173
166 2008‐2009 205 12/21/2008 44 General worker 350 3 1050.00 0 0 0 0 0 267 1000 0 2000 3000 7723
167 2009‐2010 206 6/8/2009 38 General worker 400 6 2400.00 0 0 0 0 0 267 2000 2000 2000 3000 12073
168 2009‐2010 207 6/19/2009 42 Steel fixer 900 7 6300.00 0 0 0 0 0 267 0 1000 3000 3000 13973
169 2009‐2010 208 11/16/2009 43 General worker 350 5 1750.00 0 0 0 0 0 267 0 1000 3000 4000 10423
170 2009‐2010 209 2/1/2010 39 Steel fixer 800 11 8800.00 0 0 0 0 0 267 1000 2000 0 2000 14473
171 2007‐2008 210 5/16/2007 30 Carpenter 950 6 5700.00 0 0 0 0 0 233 2000 0 3000 3000 14295 322483
172 2007‐2008 211 6/13/2007 29 General worker 13000 433.3333333 14 6066.67 0 200 0 2 1200 0 283 1000 0 0 1000 9662
173 2007‐2008 212 6/30/2007 30 Rigger 550 5 2750.00 0 0 0 0 0 233 2000 0 2000 2000 9345
174 2007‐2008 213 7/27/2007 36 General worker 400 6 2400.00 0 0 0 0 0 233 2000 2000 1000 2000 9995
175 2007‐2008 214 8/18/2007 34 General worker 350 17 5950.00 0 0 0 0 0 233 2000 3000 3000 4000 18545
176 2007‐2008 215 9/19/2007 42 Steel fixer 850 6 5100.00 0 0 0 0 0 233 1000 4000 3000 1000 14695
177 2007‐2008 216 10/13/2007 51 Steel fixer 800 14 11200.00 0 0 0 0 0 233 2000 5000 5000 3000 26795
178 2007‐2008 217 11/16/2007 29 General worker 400 28 11200.00 0 300 0 3 5300 4500 483 2000 2000 3000 0 29795
179 2007‐2008 218 12/3/2007 39 Aluminium worker 700 5 3500.00 0 0 0 0 0 233 1000 1000 2000 2000 10095
180 2007‐2008 219 3/16/2008 41 General worker 350 12 4200.00 0 0 0 0 0 233 1000 2000 2000 2000 11795
181 2008‐2009 220 4/17/2008 29 Carpenter 900 6 5400.00 0 0 0 0 0 233 1000 0 0 2000 8995
182 2008‐2009 221 4/23/2008 30 General worker 350 14 4900.00 0 0 0 0 0 233 0 0 2000 2000 9495
183 2008‐2009 222 5/21/2008 40 General worker 350 10 3500.00 0 0 0 0 0 233 1000 0 2000 2000 9095
184 2008‐2009 223 5/27/2008 36 Steel fixer 950 6 5700.00 0 0 0 0 0 233 1000 0 0 1000 8295
185 2008‐2009 224 6/13/2008 41 General worker 350 5 1750.00 0 0 0 0 0 233 2000 2000 2000 1000 9345
186 2008‐2009 225 6/17/2008 47 Carpenter 850 18 15300.00 0 0 0 0 0 233 2000 2000 2000 3000 24895
187 2008‐2009 226 8/21/2008 37 Rigger 650 24 15600.00 0 200 0 2 3200 12000 383 10000 12000 4000 0 58195
188 2008‐2009 227 8/22/2008 39 General worker 350 16 5600.00 0 0 0 1000 0 283 10000 2000 2000 2000 23195
189 2008‐2009 228 8/29/2008 29 Steel fixer 950 15 14250.00 0 0 0 0 0 233 2000 2000 1000 2000 21845
190 2008‐2009 229 10/11/2008 30 Bricklayer 450 90 40500.00 0 2 500 0 5 3500 0 383 3000 3000 2000 3000 59095
191 2008‐2009 230 10/16/2008 44 Glazier 550 16 8800.00 0 0 0 0 10000 233 5000 3000 5000 1500 34395
192 2007‐2008 231 5/11/2007 38 General worker 350 14 4900.00 0 0 0 0 0 304 0 2000 2000 5000 14638 168250
193 2007‐2008 232 8/13/2007 40 General worker 350 5 1750.00 0 0 0 0 0 304 2000 2000 3000 4000 13488
194 2007‐2008 233 8/28/2007 50 welder 600 13 7800.00 0 0 0 0 0 304 1000 2000 1000 0 12538
195 2007‐2008 234 9/16/2007 29 General worker 350 6 2100.00 0 0 0 0 0 304 3000 3000 5000 1000 14838
196 2007‐2008 235 11/21/2007 33 Electrical fitter 600 5 3000.00 0 0 0 0 0 304 0 2000 3000 3000 11738
197 2007‐2008 236 11/26/2007 32 General worker 350 14 4900.00 0 0 0 0 10000 304 10000 2000 2000 0 29638
198 2007‐2008 237 12/5/2007 34 Steel fixer 950 3 2850.00 0 0 0 0 5000 304 2000 3000 5000 0 18588
199 2007‐2008 238 2/13/2008 41 General worker 350 4 1400.00 0 0 0 0 0 304 2000 3000 3000 3000 13138
200 2008‐2009 239 4/16/2008 45 plumber 650 12 7800.00 0 0 0 0 4000 304 5000 2000 3000 0 22538
201 2008‐2009 240 6/14/2008 47 General worker 350 17 5950.00 0 0 0 0 0 304 3000 3000 3000 5000 20688
202 2008‐2009 241 8/21/2008 39 General worker 350 24 8400.00 0 100 0 1 1100 5000 354 2000 20000 3000 0 40138
203 2008‐2009 242 8/23/2008 40 plumber 650 13 8450.00 0 0 0 0 0 304 2000 10000 2000 2000 25188
204 2008‐2009 243 10/26/2008 41 General worker 350 16 5600.00 0 0 0 0 0 304 3000 3000 3000 1000 16338
205 2008‐2009 244 12/20/2008 39 General worker 400 15 6000.00 0 0 0 0 0 304 4000 4000 2000 4000 20738
206 2008‐2009 245 1/23/2009 40 Bricklayer 650 4 2600.00 0 0 0 0 0 304 1000 0 0 1000 5338
207 2007‐2008 246 6/3/2007 47 General worker 15000 500 28 14000.00 0 300 0 3 3300 22500 442 5000 5000 10000 0 61698 682757
208 2007‐2008 247 6/26/2007 50 Electrical fitter 650 14 9100.00 0 0 0 0 30000 292 2000 0 2000 0 43798
209 2007‐2008 248 7/17/2007 29 General worker 350 17 5950.00 0 0 0 500 0 317 2000 1000 1000 20000 31148
210 2007‐2008 249 8/20/2007 35 General worker 350 5 1750.00 0 0 0 0 0 292 2000 1000 1000 2000 8448
211 2007‐2008 250 9/23/2007 36 Plasterer 500 6 3000.00 0 0 0 0 0 292 3000 3000 500 500 10698
212 2007‐2008 251 9/30/2007 37 General worker 350 10 3500.00 0 0 0 1000 0 342 1000 3000 3000 1000 13198
213 2007‐2008 252 11/26/2007 44 General worker 350 14 4900.00 0 0 0 0 0 292 3000 0 2000 2000 12598
214 2007‐2008 253 3/23/2008 45 Plasterer 650 60 39000.00 0 1 400 0 4 400 20000 292 20000 20000 0 0 109698
215 2007‐2008 254 3/24/2008 39 General worker 350 24 8400.00 0 0 0 0 0 292 1000 2000 3000 3000 18098
216 2008‐2009 255 4/18/2008 41 General worker 350 14 4900.00 0 0 0 0 0 292 1500 1000 2000 3000 13098
217 2007‐2008 256 3/16/2008 42 Glazier 600 18 10800.00 0 0 0 2000 0 333 3000 3000 1000 1000 21390 238683
218 2008‐2009 257 4/29/2008 39 General worker 350 5 1750.00 0 0 0 0 0 233 2000 3000 2000 2000 11340
219 2008‐2009 258 6/16/2008 44 General worker 350 11 3850.00 0 0 0 0 5000 233 7000 10000 2000 0 28440
220 2008‐2009 259 10/22/2008 40 Plasterer 500 12 6000.00 0 0 0 0 0 233 2000 2000 2000 3000 15590
221 2008‐2009 260 2/3/2009 41 General worker 350 6 2100.00 0 0 0 0 0 233 2000 2000 1000 1000 8690
222 2009‐2010 261 5/29/2009 29 Electrical fitter 550 13 7150.00 0 0 0 1000 0 283 2000 1000 1000 4000 16740
223 2009‐2010 262 6/18/2009 30 General worker 400 5 2000.00 0 0 0 0 0 233 1500 2000 2000 2000 10090
224 2009‐2010 263 9/23/2009 33 Carpenter 900 10 9000.00 0 0 0 500 0 258 1000 10000 10000 2000 33090
225 2009‐2010 264 11/7/2009 32 General worker 350 6 2100.00 0 0 0 0 0 233 2000 2000 2000 3000 11690
226 2009‐2010 265 3/3/2010 34 Carpenter 800 2 1600.00 0 0 0 0 0 233 2000 4000 1000 2000 11190
227 2007‐2008 266 11/18/2007 45 plumber 700 0 0.00 0 0 0 1000 0 342 0 0 0 1000 2750 240037
228 2007‐2008 267 12/22/2007 52 General worker 350 17 5950.00 0 0 0 2000 20000 392 20000 10000 20000 0 78700
229 2007‐2008 268 3/11/2008 37 Carpenter 850 3 2550.00 0 0 0 0 0 292 1000 1000 0 1000 6300
230 2008‐2009 269 6/17/2008 56 welder 650 10 6500.00 0 0 0 0 0 292 2000 2000 5000 5000 21250
231 2008‐2009 270 6/25/2008 55 Rigger 700 6 4200.00 0 0 0 0 10000 292 1000 0 10000 0 25950
232 2008‐2009 271 8/17/2008 43 welder 600 5 3000.00 0 0 0 0 0 292 2000 0 2000 2000 9750
233 2008‐2009 272 11/23/2008 34 General worker 350 14 4900.00 0 0 0 0 0 292 2000 1000 1000 1000 10650
234 2008‐2009 273 12/4/2008 47 General worker 350 15 5250.00 0 0 0 0 4000 292 2000 4000 4000 0 20000
235 2008‐2009 274 2/1/2009 41 Carpenter 900 6 5400.00 0 0 0 0 0 292 2000 2000 2000 4000 16150
236 2008‐2009 275 3/10/2009 38 General worker 350 3 1050.00 0 0 0 0 0 292 1000 1000 2000 2000 7800
237 2009‐2010 276 4/11/2009 37 plumber 700 4 2800.00 0 0 0 0 0 292 1000 0 0 1000 5550
238 2009‐2010 277 4/17/2009 40 General worker 350 11 3850.00 0 0 0 0 0 292 2000 0 2000 3000 11600
239 2009‐2010 278 6/16/2009 42 Steel fixer 1000 17 17000.00 0 0 0 0 0 292 3000 1000 1000 0 22750
240 2009‐2010 279 7/14/2009 39 Carpenter 950 24 22800.00 0 200 0 2 2200 0 392 2000 0 0 3000 30550
241 2009‐2010 280 8/22/2009 45 General worker 350 3 1050.00 0 0 0 0 0 292 1000 0 0 1000 3800
242 2009‐2010 281 8/27/2009 46 plumber 600 5 3000.00 0 0 0 0 0 292 0 0 3000 3000 9750
243 2009‐2010 282 10/23/2009 38 General worker 350 15 5250.00 0 0 0 0 0 292 0 3000 3000 2000 19000
244 2009‐2010 283 12/1/2009 39 Steel fixer 1000 0 0.00 0 0 0 2000 0 392 3000 3000 2500 1000 12250
245 2009‐2010 284 1/4/2010 40 Foreman 18000 600 7 4200.00 0 0 0 0 0 292 2000 2000 3000 3000 14950
246 2009‐2010 285 3/22/2010 42 General worker 400 11 4400.00 0 0 0 0 0 292 4000 4000 2000 2000 17150
247 2009‐2010 286 3/26/2010 43 Steel fixer 800 16 12800.00 0 0 0 4000 30000 492 10000 2000 0 0 59550
248 2010‐2011 287 4/27/2010 37 Carpenter 850 14 11900.00 0 0 0 0 0 292 0 0 2000 2000 16650
249 2007‐2008 288 7/24/2007 36 plumber 650 3 1950.00 0 0 0 0 0 275 10000 2000 2000 1000 17668 418683
250 2007‐2008 289 7/29/2007 28 Plasterer 500 11 5500.00 0 0 0 0 0 275 6000 5000 5000 5000 27218
251 2007‐2008 290 9/3/2007 37 General worker 13000 433.3333333 12 5200.00 0 0 0 0 0 275 10000 0 10000 3000 28918
252 2007‐2008 291 11/5/2007 39 General worker 350 6 2100.00 0 0 0 0 10000 275 0 0 5000 0 17818
253 2007‐2008 292 12/8/2007 30 General worker 350 19 6650.00 0 0 0 0 10000 275 0 2000 6000 0 25368
254 2008‐2009 293 5/5/2008 44 welder 650 5 3250.00 0 0 0 0 20000 275 2000 2000 0 0 27968
255 2008‐2009 294 7/19/2008 45 General worker 350 3 1050.00 0 0 0 0 10000 275 0 0 0 0 11768
256 2008‐2009 295 10/7/2008 48 General worker 350 72 25200.00 0 6 0 0 0 150000 275 1000 0 2000 2000 189918
257 2008‐2009 296 11/5/2008 52 plumber 650 60 39000.00 5000 2 500 0 5 500 4000 275 0 0 3000 0 51718
258 2008‐2009 297 1/7/2009 39 General worker 400 14 5600.00 0 0 0 0 0 275 2000 2000 5000 5000 20318
259 2008‐2009 298 9/19/2008 52 Electrical fitter 700 5 3500.00 0 0 0 0 0 292 5000 2000 5000 5000 21223 326990
260 2008‐2009 299 11/7/2008 48 General worker 400 13 5200.00 0 0 0 0 0 292 1000 1000 3000 3000 13923
261 2009‐2010 300 5/6/2009 44 Carpenter 850 6 5100.00 0 0 0 0 0 292 1000 2000 5000 0 13823
262 2009‐2010 301 7/8/2009 37 General worker 350 12 4200.00 0 0 0 0 0 292 0 2000 3000 3000 12923
263 2009‐2010 302 7/11/2009 39 Carpenter 900 15 13500.00 0 0 0 0 0 292 4000 4000 5000 5000 32223
264 2009‐2010 303 9/16/2009 40 Plasterer 550 7 3850.00 0 0 0 0 0 292 1000 1000 2000 2000 10573
265 2009‐2010 304 11/7/2009 38 General worker 350 28 9800.00 0 2 200 0 2 200 40000 292 5000 50000 20000 0 125523
266 2009‐2010 305 2/7/2010 41 General worker 350 6 2100.00 0 0 0 0 0 292 2000 2000 1000 2000 9823
267 2008‐2009 306 10/13/2008 29 Plasterer 600 14 8400.00 0 0 0 0 3000 275 3000 10000 20000 0 45102 448220
268 2008‐2009 307 11/7/2008 36 General worker 350 11 3850.00 0 0 0 0 0 275 2000 20000 2000 4000 32552
269 2008‐2009 308 12/5/2008 36 Plasterer 650 5 3250.00 0 0 0 0 0 275 1000 2000 5000 5000 16952
270 2009‐2010 309 4/13/2009 43 General worker 350 28 9800.00 0 100 0 1 100 0 275 2000 3000 3000 4000 22502
271 2009‐2010 310 5/18/2009 35 General worker 350 7 2450.00 0 0 0 0 0 275 1000 4000 2000 4000 14152
272 2009‐2010 311 8/21/2009 42 Carpenter 850 14 11900.00 0 0 0 0 0 275 4000 4000 2000 2000 24602
273 2009‐2010 312 8/27/2009 38 General worker 400 13 5200.00 0 0 0 0 0 275 10000 2000 3000 3000 23902
274 2009‐2010 313 3/3/2010 37 Carpenter 950 5 4750.00 0 0 0 0 0 275 1000 1000 2000 2000 11452
275 2009‐2010 314 3/28/2010 47 General worker 14000 466.6666667 6 2800.00 0 0 0 0 0 275 3000 3000 4000 2000 15502
276 2010‐2011 315 6/23/2010 42 Steel fixer 950 10 9500.00 0 0 0 0 0 275 3000 3000 3000 4000 23202
277 2010‐2011 316 7/9/2010 38 General worker 350 7 2450.00 0 0 0 0 0 275 5000 0 3000 4000 15152
278 2010‐2011 317 8/1/2010 39 Steel fixer 950 28 26600.00 0 1 0 0 0 3000 275 10000 3000 7000 0 53302
279 2009‐2010 318 7/23/2009 42 General worker 350 6 2100.00 0 0 0 0 0 292 2000 3000 6000 6000 19843 268200
280 2009‐2010 319 8/29/2009 39 Glazier 600 9 5400.00 0 0 0 0 10000 292 2000 2000 10000 0 30143
281 2009‐2010 320 11/5/2009 45 General worker 400 3 1200.00 0 0 0 0 0 292 3000 4000 6000 2000 16943
282 2009‐2010 321 12/7/2009 43 Steel fixer 1000 14 14000.00 0 0 0 0 0 292 0 2000 3000 4000 23743
283 2009‐2010 322 2/17/2010 44 Carpenter 950 3 2850.00 0 0 0 0 0 292 0 2000 3000 2000 10593
284 2010‐2011 323 4/9/2010 29 Carpenter 800 12 9600.00 0 0 0 0 10000 292 10000 10000 2000 0 42343
285 2010‐2011 324 6/8/2010 50 General worker 400 5 2000.00 0 0 0 0 5000 292 3000 3000 4000 0 17743
286 2009‐2010 325 3/7/2010 52 Carpenter 1000 7 7000.00 0 0 0 0 0 250 0 0 0 2000 9657 351637
287 2010‐2011 326 4/14/2010 54 Steel fixer 1100 6 6600.00 0 0 0 0 0 250 3000 0 3000 3000 16257
288 2010‐2011 327 6/27/2010 56 plumber 600 12 7200.00 0 0 0 0 8000 250 0 2000 5000 0 22857
289 2010‐2011 328 6/29/2010 37 Carpenter 900 5 4500.00 0 0 0 0 7000 250 2000 3000 7000 0 24157
290 2010‐2011 329 7/13/2010 42 plumber 650 12 7800.00 0 0 0 0 10000 250 0 0 0 0 18457
291 2010‐2011 330 7/24/2010 30 General worker 400 21 8400.00 0 0 0 0 0 250 2000 2000 3000 3000 19057
292 2010‐2011 331 9/6/2010 48 Electrical fitter 600 3 1800.00 0 0 0 0 0 250 0 0 3000 5000 10457
293 2010‐2011 332 11/17/2010 42 Concretor 800 10 8000.00 0 0 0 0 0 250 10000 2000 2000 3000 25657
294 2010‐2011 333 12/9/2010 38 General worker 14500 483.3333333 28 13533.33 0 200 0 2 200 20000 250 20000 0 2000 10000 66190
295 2010‐2011 334 12/18/2010 47 General worker 450 6 2700.00 0 0 0 0 0 250 0 0 2000 2000 7357
296 2010‐2011 335 2/6/2011 44 Plant operator 1000 14 14000.00 0 0 0 0 0 250 10000 0 2000 3000 29657
297 2010‐2011 336 3/8/2011 37 General worker 450 3 1350.00 0 0 0 0 0 250 0 1000 1000 2000 6007
298 2011‐2012 337 5/7/2011 38 leveller 800 6 4800.00 0 0 0 0 0 250 1000 0 2000 5000 13457
299 2011‐2012 338 5/12/2011 50 General worker 400 25 10000.00 0 300 0 3 300 5000 250 2000 1000 3000 0 21657
300 2011‐2012 339 5/18/2011 41 Carpenter 1000 16 16000.00 0 0 0 0 0 250 5000 2000 2000 4000 29657
301 2011‐2012 340 6/23/2011 38 General worker 400 7 2800.00 0 0 0 0 0 250 1000 0 0 2000 6457
302 2010‐2011 341 10/17/2010 35 General worker 400 11 4400.00 0 0 0 0 0 292 0 2000 2000 3000 12135 108220
303 2010‐2011 342 12/6/2010 42 plumber 600 22 13200.00 0 0 0 0 0 292 0 0 0 0 5935
304 2010‐2011 343 12/18/2010 45 Pipelayer 750 15 11250.00 0 0 0 0 0 292 0 0 0 0 8985
305 2010‐2011 344 3/16/2011 39 General worker 400 6 2400.00 0 0 0 0 0 292 2000 1000 1000 1000 8135
306 2011‐2012 345 4/23/2011 47 Electrical fitter 650 14 9100.00 0 0 0 0 0 292 0 0 0 0 2835
307 2011‐2012 346 4/30/2011 41 General worker 400 5 2000.00 0 0 0 0 0 292 3000 0 0 0 5735
308 2011‐2012 347 6/7/2011 39 Carpenter 1000 28 28000.00 0 200 0 2 200 0 292 0 0 0 0 7735
309 2011‐2012 348 6/15/2011 40 Carpenter 1000 6 6000.00 0 0 0 0 4000 292 3000 3000 4000 0 20735
310 2011‐2012 349 7/27/2011 41 General worker 400 14 5600.00 0 0 0 0 0 292 0 0 0 0 6335
311 2011‐2012 350 2/5/2012 38 Steel fixer 1100 90 99000.00 10000 2 600 0 6 600 0 292 0 0 0 0 3735
312 2011‐2012 351 2/19/2012 28 Carpenter 950 7 6650.00 0 0 0 0 0 292 0 0 2000 0 9385
313 2011‐2012 352 3/16/2012 38 General worker 400 7 2800.00 0 0 0 0 0 292 10000 0 2000 1000 16535
314 2010‐2011 353 5/23/2010 27 General worker 400 16 6400.00 0 0 0 0 0 292 2000 0 2000 4000 15100 668200
315 2010‐2011 354 6/18/2010 31 leveller 700 15 10500.00 0 0 0 0 80000 292 12000 6000 10000 0 119200
316 2010‐2011 355 6/30/2010 33 General worker 400 21 8400.00 0 0 0 0 0 292 2000 3000 3000 3000 20100
317 2010‐2011 356 7/27/2010 56 welder 650 28 18200.00 0 2 100 0 1 100 4000 292 4000 5000 6000 0 38900
318 2010‐2011 357 8/26/2010 42 General worker 400 6 2400.00 0 0 0 0 0 292 2000 3000 0 4000 12100
319 2010‐2011 358 10/17/2010 36 Carpenter 1000 14 14000.00 0 0 0 0 9000 292 0 0 0 0 214400
320 2010‐2011 359 2/28/2011 37 Steel fixer 1100 7 7700.00 0 0 0 0 6000 292 2000 2000 1000 1000 24700
321 2011‐2012 360 4/7/2011 41 Steel fixer 1200 90 108000.00 10000 2 300 0 3 300 80000 292 0 1000 1000 3000 223700
322 2010‐2011 361 7/17/2010 28 Carpenter 1000 9 9000.00 0 0 0 0 0 321 0 0 0 0 9753 91633
323 2010‐2011 362 7/25/2010 40 Carpenter 1000 11 11000.00 0 0 0 0 0 321 0 0 0 0 2753
324 2010‐2011 363 8/18/2010 44 Steel fixer 1100 6 6600.00 0 0 0 0 2000 321 1000 3000 3000 0 16353
325 2010‐2011 364 9/23/2010 37 General worker 400 12 4800.00 0 0 0 0 0 321 0 0 0 0 4553
326 2010‐2011 365 11/7/2010 27 Pipelayer 850 18 15300.00 0 0 0 0 0 321 0 0 0 0 3053
327 2010‐2011 366 11/29/2010 35 General worker 400 12 4800.00 0 0 0 0 10000 321 0 3000 3000 0 21553
328 2010‐2011 367 12/18/2010 42 Steel fixer 1100 14 15400.00 0 0 0 0 0 321 0 0 0 0 7153
329 2010‐2011 368 12/18/2010 47 Pipelayer 850 5 4250.00 0 0 0 0 0 321 0 0 0 0 0
330 2011‐2012 369 4/7/2011 53 plumber 850 28 23800.00 0 300 0 3 300 0 321 0 0 0 0 4553
331 2011‐2012 370 4/29/2011 46 General worker 400 6 2400.00 0 0 0 0 0 321 3000 3000 2000 5000 16153
332 2011‐2012 371 6/23/2011 43 General worker 15000 500 14 7000.00 2000 0 0 0 0 321 0 0 3000 3000 5753
333 2010‐2011 372 12/7/2010 37 Steel fixer 1100 11 12100.00 0 0 0 0 0 275 2000 1000 1000 0 16768 253167
334 2010‐2011 373 3/28/2011 27 Steel fixer 1100 7 7700.00 0 0 0 0 0 275 2000 3000 3000 4000 20368
335 2011‐2012 374 4/29/2011 35 General worker 400 7 2800.00 0 0 0 0 0 275 1000 0 0 1000 5468
336 2011‐2012 375 5/11/2011 41 leveller 650 28 18200.00 0 400 0 4 400 4000 275 0 0 3000 0 27868
337 2011‐2012 376 5/28/2011 36 Foreman 20000 666.6666667 14 9333.33 5000 0 0 0 0 275 0 0 0 2000 17002
338 2011‐2012 377 7/27/2011 40 scaffolding worker 750 11 8250.00 0 0 0 0 0 275 20000 5000 5000 5000 43918
339 2011‐2012 378 8/28/2011 37 General worker 400 20 8000.00 0 0 0 0 30000 275 10000 10000 1000 0 60668
340 2011‐2012 379 10/26/2011 41 Plasterer 650 18 11700.00 0 0 0 0 0 275 0 0 3000 3000 18368
341 2011‐2012 380 12/17/2011 37 General worker 400 7 2800.00 0 0 0 0 0 275 1000 1000 6000 8000 19468
342 2011‐2012 381 12/20/2011 37 Plasterer 700 18 12600.00 0 0 0 0 0 275 0 0 5000 5000 23268
343 2008‐2009 382 11/8/2008 54 Steel fixer 800 14 11200.00 0 0 0 0 0 250 1000 0 2000 2000 16800 105200
344 2008‐2009 383 12/7/2008 43 Steel fixer 800 9 7200.00 0 0 0 0 3000 250 0 2000 3000 0 15800
345 2009‐2010 384 4/24/2009 36 Carpenter 700 12 8400.00 0 0 0 0 0 250 2000 0 3000 7000 21000
346 2009‐2010 385 7/27/2009 42 Carpenter 750 6 4500.00 0 0 0 0 0 250 0 2000 4000 5000 16100
347 2009‐2010 386 12/3/2009 37 Carpenter 750 10 7500.00 0 0 0 0 0 250 3000 0 0 10000 21100
348 2009‐2010 387 2/7/2010 36 Pipelayer 600 8 4800.00 0 0 0 0 0 250 2000 0 3000 4000 14400
349 2008‐2009 388 3/4/2009 41 General worker 350 28 9800.00 0 1 500 0 5 500 2000 275 1000 0 0 0 14467 261917
350 2009‐2010 389 5/15/2009 38 General worker 350 9 3150.00 0 0 0 0 0 275 0 3000 3000 0 9817
351 2009‐2010 390 6/17/2009 29 Carpenter 800 11 8800.00 0 0 0 0 0 275 0 3000 2000 3000 17467
352 2009‐2010 391 6/30/2009 30 General worker 350 6 2100.00 0 0 0 0 10000 275 3000 0 0 0 15767
353 2009‐2010 392 8/24/2009 43 Steel fixer 950 7 6650.00 0 0 0 0 0 275 2000 2000 2000 3000 16317
354 2009‐2010 393 9/27/2009 44 Steel fixer 950 14 13300.00 0 0 0 0 9000 275 0 5000 5000 0 33967
355 2009‐2010 394 10/17/2009 47 Carpenter 850 45 38250.00 0 3 600 0 6 600 20000 275 2000 0 3000 3000 73917
356 2009‐2010 395 12/16/2009 26 General worker 12000 400 18 7200.00 2000 100 0 1 100 9000 275 30000 2000 5000 0 56867
357 2009‐2010 396 3/8/2010 41 General worker 350 6 2100.00 0 0 0 0 0 275 0 2000 3000 8000 15767
358 2009‐2010 397 3/17/2010 29 General worker 350 14 4900.00 0 0 0 0 0 275 1000 1000 0 0 7567
359 2008‐2009 398 3/17/2009 30 leveller 17000 566.6666667 16 9066.67 5000 0 0 0 0 233 0 0 30000 0 44660 402822
360 2009‐2010 399 5/11/2009 33 General worker 350 23 8050.00 0 0 0 0 0 233 1000 2000 10000 2000 23643
361 2009‐2010 400 6/16/2009 45 Steel fixer 900 5 4500.00 0 0 0 0 0 233 3000 3000 5000 2000 18093
362 2009‐2010 401 7/25/2009 42 Steel fixer 900 14 12600.00 0 0 0 0 30000 233 2000 20000 4000 0 69193
363 2009‐2010 402 9/2/2009 26 Plant operator 850 3 2550.00 0 0 0 0 9000 233 1000 1000 2000 0 16143
364 2009‐2010 403 9/23/2009 36 General worker 350 6 2100.00 0 0 0 0 10000 233 3000 3000 2000 0 20693
365 2009‐2010 404 11/6/2009 23 Carpenter 750 17 12750.00 0 0 0 0 20000 233 0 0 20000 0 53343
366 2009‐2010 405 11/17/2009 53 General worker 350 18 6300.00 0 0 0 0 0 233 1000 0 5000 5000 17893
367 2009‐2010 406 1/6/2010 38 Carpenter 800 21 16800.00 0 100 0 1 100 0 233 0 2000 6000 6000 31393
368 2009‐2010 407 1/28/2010 50 General worker 350 4 1400.00 0 0 0 0 10000 233 10000 0 10000 0 31993
369 2010‐2011 408 4/11/2010 34 Steel fixer 1100 16 17600.00 0 0 0 0 0 233 0 2000 2000 5000 27193
370 2010‐2011 409 4/18/2010 28 Steel fixer 1100 7 7700.00 0 0 0 0 0 233 0 5000 0 5000 18293
371 2010‐2011 410 4/18/2010 40 General worker 400 5 2000.00 0 0 0 0 0 233 1000 0 2000 2000 7593
372 2007‐2008 412 1/13/2008 33 Carpenter 1000 12 12000.00 0 0 0 0 0 313 0 0 5000 5000 22692 243750
373 2008‐2009 413 4/3/2008 35 General worker 350 6 2100.00 0 0 0 0 20000 313 1000 0 0 0 23792
374 2008‐2009 414 6/11/2008 33 plumber 550 14 7700.00 0 0 0 0 0 313 3000 3000 0 5000 19392
375 2008‐2009 415 6/27/2008 32 General worker 350 5 1750.00 0 0 0 0 0 313 10000 10000 2000 3000 27442
376 2008‐2009 416 8/10/2008 30 General worker 350 28 9800.00 0 100 0 1 100 0 313 0 2000 2000 5000 19492
377 2008‐2009 417 8/23/2008 40 plumber 550 17 9350.00 0 0 0 0 0 313 10000 2000 2000 4000 28042
378 2008‐2009 418 11/7/2008 45 General worker 350 3 1050.00 0 0 0 0 0 313 0 4000 5000 5000 15742
379 2008‐2009 419 12/20/2008 42 Steel fixer 900 12 10800.00 0 0 0 0 0 313 5000 1000 0 2000 19492
380 2008‐2009 420 1/6/2009 28 Carpenter 850 15 12750.00 0 0 0 0 0 313 5000 5000 2000 2000 27442
381 2008‐2009 421 1/11/2009 55 Carpenter 800 6 4800.00 0 0 0 0 0 313 0 3000 3000 3000 14492
382 2008‐2009 422 2/11/2009 31 Carpenter 800 13 10400.00 0 0 0 0 0 313 1000 0 0 0 12092
383 2008‐2009 423 2/13/2009 28 General worker 350 17 5950.00 0 0 0 0 0 313 0 0 3000 4000 13642
384 2007‐2008 424 4/14/2007 40 General worker 350 18 6300.00 0 0 0 0 0 275 0 3000 3000 2000 14992 186567
385 2007‐2008 425 6/18/2007 45 Pipelayer 550 10 5500.00 0 0 0 0 15000 275 2000 3000 10000 0 36192
386 2007‐2008 426 6/28/2007 27 General worker 350 6 2100.00 0 0 0 0 50000 275 2000 20000 2000 0 76792
387 2007‐2008 427 7/13/2007 30 Foreman 16000 533.3333333 14 7466.67 5000 0 0 0 0 275 2000 3000 4000 5000 27158
388 2007‐2008 428 9/11/2007 44 Carpenter 800 5 4000.00 0 0 0 0 0 275 10000 2000 6000 6000 28692
389 2007‐2008 429 11/3/2007 27 Steel fixer 850 17 14450.00 0 0 0 0 0 275 0 0 4000 4000 23142
390 2007‐2008 430 11/28/2007 28 Steel fixer 800 11 8800.00 0 0 0 0 60000 275 2000 0 3000 0 74492
391 2007‐2008 431 1/6/2008 35 General worker 350 28 9800.00 0 200 0 2 200 0 275 2000 3000 3000 3000 21492
392 2008‐2009 432 4/27/2008 42 Plasterer 500 3 1500.00 0 0 0 0 0 275 0 1000 1000 2000 6192
393 2007‐2008 433 5/3/2007 52 General worker 350 14 4900.00 0 0 0 0 0 250 3000 0 0 0 8483 253400
394 2007‐2008 434 5/11/2007 40 Carpenter 800 17 13600.00 0 0 0 0 0 250 0 4000 4000 4000 26183
395 2007‐2008 435 6/27/2007 38 Steel fixer 850 6 5100.00 0 0 0 0 0 250 3000 5000 5000 5000 23683
396 2007‐2008 436 8/17/2007 37 Steel fixer 800 21 16800.00 0 200 0 2 200 0 250 2000 2000 3000 3000 27383
397 2007‐2008 437 8/23/2007 26 General worker 350 17 5950.00 0 0 0 0 0 250 5000 0 0 5000 16533
398 2007‐2008 438 10/26/2007 29 General worker 350 19 6650.00 0 0 0 0 10000 250 0 2000 4000 0 23233
399 2007‐2008 439 1/5/2008 34 Carpenter 800 12 9600.00 0 0 0 0 10000 250 0 0 10000 0 30183
400 2007‐2008 440 3/23/2008 44 General worker 350 18 6300.00 0 0 0 0 10000 250 2000 2000 9000 0 30883
401 2007‐2008 441 2/3/2008 51 Pipelayer 600 6 3600.00 0 0 0 0 0 275 3000 0 3000 3000 13217 534487
402 2007‐2008 442 3/26/2008 42 General worker 350 7 2450.00 0 0 0 0 0 275 0 4000 5000 5000 17067
403 2008‐2009 443 4/17/2008 45 Carpenter 800 11 8800.00 0 0 0 0 10000 275 0 0 10000 0 29417
404 2008‐2009 444 5/23/2008 48 Carpenter 750 19 14250.00 0 0 0 0 19000 275 0 0 0 0 34867
405 2008‐2009 445 7/23/2008 50 Steel fixer 850 5 4250.00 0 0 0 0 0 275 2000 2000 3000 3000 14867
406 2008‐2009 446 7/29/2008 29 Carpenter 750 13 9750.00 0 0 0 0 0 275 1000 1000 1000 3000 16367
407 2008‐2009 447 12/3/2008 37 Steel fixer 850 6 5100.00 0 0 0 0 0 275 2000 5000 5000 5000 22717
408 2008‐2009 448 12/7/2008 55 General worker 350 12 4200.00 0 0 0 0 6000 275 3000 6000 6000 0 25817
409 2008‐2009 449 12/19/2008 45 Pipelayer 600 7 4200.00 0 0 0 0 0 275 0 2000 2000 2000 10817
410 2008‐2009 450 12/23/2008 36 Plant operator 850 18 15300.00 0 0 0 0 0 275 1000 0 5000 3500 25417
411 2008‐2009 451 1/6/2009 38 Pipelayer 550 28 15400.00 0 200 0 2 200 9000 275 0 2000 4000 0 32017
412 2008‐2009 452 1/19/2009 45 General worker 350 12 4200.00 0 0 0 0 0 275 0 0 3000 3000 10817
413 2008‐2009 453 4/7/2008 47 Steel fixer 850 26 22100.00 0 100 0 1 100 8000 275 2000 2000 2000 0 38693 676927
414 2008‐2009 454 6/2/2008 30 Steel fixer 850 45 38250.00 0 400 0 4 400 0 275 0 2000 3000 0 43843
415 2008‐2009 455 6/23/2008 36 Carpenter 800 7 5600.00 0 0 0 0 10000 275 1000 0 10000 0 27193
416 2008‐2009 456 7/18/2008 25 General worker 350 12 4200.00 0 0 0 0 0 275 0 2000 2000 6000 14793
417 2008‐2009 457 9/11/2008 48 General worker 350 3 1050.00 0 0 0 0 0 275 3000 3000 3000 6000 16643
418 2008‐2009 458 11/6/2008 57 Plasterer 550 12 6600.00 0 0 0 0 0 275 4000 4000 4000 6000 25193
419 2008‐2009 459 2/3/2009 35 General worker 350 7 2450.00 0 0 0 0 10000 275 0 2000 2000 0 17043
420 2009‐2010 460 4/11/2009 42 plumber 600 12 7200.00 0 0 0 0 10000 275 2000 2000 10000 0 31793
421 2009‐2010 461 5/30/2009 57 General worker 350 9 3150.00 0 0 0 0 0 275 0 2000 3000 6000 14743
422 2009‐2010 462 6/7/2009 30 Carpenter 800 14 11200.00 0 0 0 0 0 275 5000 5000 5000 4200 31793
423 2009‐2010 463 8/11/2009 32 Carpenter 850 10 8500.00 0 0 0 0 0 275 2000 1000 4000 3500 20093
424 2009‐2010 464 9/13/2009 28 General worker 350 7 2450.00 0 0 0 0 0 275 20000 1000 3000 3000 30043
425 2009‐2010 465 10/17/2009 42 General worker 350 16 5600.00 0 0 0 0 9700 275 5000 5000 10000 0 36193
426 2009‐2010 466 12/7/2009 41 Steel fixer 1000 18 18000.00 0 0 0 0 10000 275 0 3000 3000 0 34593
427 2010‐2011 467 4/8/2010 45 leveller 600 28 16800.00 0 300 0 3 300 48000 275 0 0 50000 0 117393
428 2010‐2011 468 6/11/2010 36 scaffolding worker 650 17 11050.00 0 0 0 0 0 275 1000 1000 2000 1200 17643
429 2010‐2011 469 12/5/2010 44 General worker 400 13 5200.00 0 0 0 0 0 275 0 0 5000 6000 16793
430 2007‐2008 470 4/11/2007 47 Rigger 600 6 3600.00 0 0 0 0 40000 267 40000 20000 30000 0 134207 536750
431 2007‐2008 471 5/23/2007 52 General worker 350 11 3850.00 0 0 0 0 0 267 5000 5000 5000 5000 24457
432 2007‐2008 472 6/18/2007 30 Pipelayer 600 3 1800.00 0 0 0 0 0 267 6000 3000 5000 5200 21407
433 2007‐2008 473 6/27/2007 28 General worker 350 7 2450.00 0 0 0 0 0 267 10000 2000 5000 5000 25057
434 2007‐2008 474 7/16/2007 29 General worker 350 14 4900.00 0 0 0 0 0 267 0 6000 6000 6000 23507
435 2007‐2008 475 7/30/2007 35 Rigger 650 21 13650.00 0 0 0 0 10000 267 5000 0 0 0 29257
436 2007‐2008 476 11/6/2007 45 Steel fixer 800 17 13600.00 0 0 0 0 9000 267 20000 0 20000 0 64207
437 2007‐2008 477 12/3/2007 41 Carpenter 850 60 51000.00 0 2 400 0 4 400 0 267 0 0 10000 3000 71607
438 2007‐2008 478 2/3/2008 26 Metal worker 700 23 16100.00 0 0 0 0 0 267 2000 30000 2000 5000 55707
439 2007‐2008 479 2/7/2008 37 Carpenter 800 15 12000.00 0 0 0 0 9000 267 0 5000 10000 0 37607
440 2008‐2009 480 4/13/2008 48 Glazier 700 12 8400.00 0 0 0 0 10000 267 2000 3000 3000 0 27007
441 2008‐2009 481 4/24/2008 57 General worker 350 6 2100.00 0 0 0 0 10000 267 0 0 10000 0 22707
442 2008‐2009 482 5/12/2008 21 General worker 350 14 4900.00 0 0 0 0 0 267 2000 5000 5000 1000 18507
443 2008‐2009 483 5/26/2008 26 site staff 18000 600 14 8400.00 8000 0 0 0 0 267 2000 3000 5000 5000 32007
444 2008‐2009 484 7/13/2008 34 General worker 350 3 1050.00 0 0 0 0 0 267 3000 5000 0 5000 14657
445 2008‐2009 485 8/2/2008 35 welder 650 7 4550.00 0 0 0 0 10000 267 0 0 10000 0 25157
446 2008‐2009 487 9/18/2008 42 Steel fixer 800 5 4000.00 0 0 0 0 0 267 2000 0 0 5000 11607
447 2008‐2009 488 11/1/2008 40 Steel fixer 850 3 2550.00 0 0 0 0 0 267 0 0 5000 5000 13157
448 2008‐2009 489 11/26/2008 37 Carpenter 750 6 4500.00 0 0 0 0 20000 267 0 0 0 0 25107
449 2007‐2008 490 4/3/2007 38 Steel fixer 800 17 13600.00 0 0 0 0 0 275 20000 0 3000 5000 42250 265057
450 2007‐2008 491 5/2/2007 47 Carpenter 750 14 10500.00 0 0 0 0 0 275 0 4000 5000 5000 25150
451 2007‐2008 492 5/26/2007 45 General worker 350 3 1050.00 0 0 0 0 10000 275 0 0 10000 0 21700
452 2007‐2008 493 6/11/2007 40 welder 600 12 7200.00 0 0 0 0 0 275 3000 3000 5000 5000 23850
453 2007‐2008 494 6/29/2007 26 Pipelayer 650 11 7150.00 0 0 0 0 10000 275 0 0 10000 0 27800
454 2007‐2008 495 7/14/2007 28 General worker 350 10 3500.00 0 0 0 0 5000 275 20000 5000 5000 0 39150
455 2007‐2008 496 8/23/2007 35 General worker 350 28 9800.00 0 100 0 1 100 0 275 0 2000 3000 5000 20450
456 2007‐2008 497 8/30/2007 36 Carpenter 800 6 4800.00 0 0 0 0 0 275 5000 2000 2000 4000 18450
457 2007‐2008 498 10/3/2007 42 General worker 350 12 4200.00 0 0 0 0 9000 275 0 4000 5000 0 22850
458 2007‐2008 499 10/23/2007 44 Carpenter 750 45 33750.00 0 400 0 4 400 0 275 500 2000 3000 3000 42900
459 2007‐2008 500 12/6/2007 47 General worker 350 23 8050.00 0 100 0 1 100 0 275 0 4000 4000 6000 22700
460 2007‐2008 501 1/11/2008 51 Steel fixer 850 14 11900.00 0 0 0 0 0 275 1000 0 2000 4000 20550
461 2007‐2008 502 2/3/2008 46 Steel fixer 800 12 9600.00 0 0 0 0 6000 275 0 0 6000 0 22250
462 2008‐2009 504 5/17/2008 26 General worker 350 28 9800.00 0 200 0 2 200 10000 275 2000 0 10000 0 32450
463 2008‐2009 505 6/20/2008 35 Steel fixer 850 20 17000.00 0 0 0 0 9000 275 0 4000 4000 0 35650
464 2008‐2009 506 6/22/2008 49 Steel fixer 850 7 5950.00 0 0 0 0 0 275 5000 5000 0 5000 21600
465 2008‐2009 507 7/16/2008 57 General worker 350 15 5250.00 0 0 0 0 0 275 0 3000 4000 5000 17900
466 2008‐2009 508 9/21/2008 26 Carpenter 800 6 4800.00 0 0 0 0 0 275 2000 2000 5000 1000 15450
467 2008‐2009 509 12/3/2008 35 Carpenter 750 12 9000.00 0 0 0 0 49000 275 0 0 4000 0 63650
468 2007‐2008 510 3/8/2008 36 Steel fixer 800 19 15200.00 0 0 0 0 9000 300 3000 3000 0 0 31830 340850
469 2008‐2009 511 4/17/2008 41 Steel fixer 850 6 5100.00 0 0 0 0 10000 300 0 4000 5000 0 24730
470 2008‐2009 512 4/29/2008 30 Carpenter 800 7 5600.00 0 0 0 0 20000 300 2000 0 0 0 28230
471 2008‐2009 513 6/11/2008 28 General worker 350 3 1050.00 0 0 0 0 0 300 5000 5000 2000 0 13680
472 2008‐2009 514 6/19/2008 42 Pipelayer 650 13 8450.00 0 0 0 0 0 300 0 2000 3000 0 14080
473 2008‐2009 515 7/24/2008 46 General worker 350 6 2100.00 0 0 0 0 10000 300 2000 0 0 0 14730
474 2008‐2009 516 8/23/2008 48 leveller 500 12 6000.00 0 0 0 0 0 300 0 0 3000 5000 14630
475 2008‐2009 517 9/29/2008 42 scaffolding worker 650 6 3900.00 0 0 0 0 0 300 1000 2000 5000 6000 18530
476 2008‐2009 518 11/3/2008 37 General worker 350 14 4900.00 0 0 0 0 8000 300 0 0 8000 0 21530
477 2008‐2009 519 12/21/2008 28 Metal worker 600 3 1800.00 0 0 0 0 0 300 2000 2000 3000 3000 12430
478 2008‐2009 520 2/27/2009 46 General worker 13000 433.3333333 11 4766.67 1000 0 0 0 0 300 0 4000 5000 6000 21397
479 2008‐2009 521 3/4/2009 48 Plasterer 600 9 5400.00 0 0 0 0 0 300 2000 2000 5000 8000 23030
480 2009‐2010 522 4/18/2009 42 General worker 400 14 5600.00 0 0 0 0 10000 300 0 0 10000 0 26230
481 2009‐2010 523 5/2/2009 37 Plasterer 650 3 1950.00 0 0 0 0 0 300 0 5000 5000 5000 17580
482 2008‐2009 524 6/3/2008 38 Steel fixer 850 21 17850.00 0 2 0 0 0 0 275 3000 4000 5000 1800 35483 361833
483 2008‐2009 525 6/27/2008 41 Steel fixer 850 14 11900.00 0 0 0 0 0 275 10000 2000 2000 9200 36533
484 2008‐2009 526 9/11/2008 42 Carpenter 800 3 2400.00 0 0 0 0 0 275 0 2000 3000 5000 13033
485 2008‐2009 527 9/28/2008 38 Carpenter 800 11 8800.00 0 0 0 0 10000 275 5000 5000 10000 0 39433
486 2008‐2009 528 10/27/2008 30 Carpenter 750 9 6750.00 0 0 0 0 0 275 5000 5000 5000 9600 32383
487 2008‐2009 529 12/5/2008 41 General worker 400 10 4000.00 0 0 0 0 10000 275 10000 0 0 0 24633
488 2008‐2009 530 3/4/2009 57 General worker 400 12 4800.00 0 0 0 0 0 275 0 3000 3000 4000 15433
489 2009‐2010 531 5/2/2009 30 General worker 13000 433.3333333 6 2600.00 2000 0 0 0 0 275 2000 2000 0 5000 14233
490 2009‐2010 532 6/7/2009 29 Plasterer 650 7 4550.00 0 0 0 0 0 275 0 2000 0 0 7183
491 2009‐2010 533 6/28/2009 51 General worker 400 14 5600.00 0 0 0 0 0 275 5000 5000 2000 10000 28233
492 2009‐2010 534 9/7/2009 40 Electrical fitter 650 5 3250.00 0 0 0 0 0 275 0 0 4000 4000 11883
493 2009‐2010 535 10/21/2009 42 General worker 400 7 2800.00 0 0 0 0 0 275 2000 2000 0 10000 17433
494 2009‐2010 536 11/23/2009 37 welder 700 9 6300.00 0 0 0 0 0 275 0 0 10000 9700 26933
495 2009‐2010 537 12/5/2009 27 General worker 400 17 6800.00 0 0 0 0 0 275 4000 3800 0 0 15433
496 2009‐2010 538 2/3/2010 45 Plasterer 650 3 1950.00 0 0 0 0 0 275 0 0 0 20000 22583
497 2009‐2010 539 5/16/2009 25 Carpenter 800 21 16800.00 0 100 0 1 100 0 292 0 3000 28800 0 50533 381833
498 2009‐2010 540 7/17/2009 55 Carpenter 850 7 5950.00 0 0 0 0 0 292 4000 5000 0 0 15683
499 2009‐2010 541 9/20/2009 34 scaffolding worker 700 10 7000.00 0 0 0 0 0 292 0 5000 5000 9800 27733
500 2009‐2010 542 10/16/2009 35 Steel fixer 950 3 2850.00 0 0 0 0 0 292 2000 2000 10000 0 17583
501 2009‐2010 543 11/8/2009 29 Steel fixer 1000 6 6000.00 0 0 0 0 9600 292 0 2000 1000 1000 20733
502 2009‐2010 544 12/20/2009 47 General worker 400 14 5600.00 0 0 0 0 10000 292 1000 1000 3000 5000 26333
503 2009‐2010 545 3/15/2010 45 Metal worker 850 9 7650.00 0 0 0 0 19600 292 2000 10000 10000 0 50383
504 2010‐2011 546 5/18/2010 43 General worker 400 5 2000.00 0 0 0 0 0 292 0 3000 3000 4000 12733
505 2010‐2011 547 6/24/2010 46 Steel fixer 1100 28 30800.00 0 200 0 2 200 0 292 3000 3000 2000 2000 41533
506 2010‐2011 548 7/25/2010 35 Steel fixer 1100 7 7700.00 0 0 0 0 0 292 9700 0 0 0 18433
507 2010‐2011 549 12/5/2010 38 Carpenter 950 6 5700.00 0 0 0 0 4900 292 4000 4000 5000 0 24433
508 2010‐2011 550 3/28/2011 26 Carpenter 1000 12 12000.00 0 0 0 0 10000 292 0 0 20000 0 42733
509 2010‐2011 551 4/29/2011 28 Plasterer 750 3 2250.00 0 0 0 0 30000 292 0 0 0 0 32983
510 2009‐2010 552 2/6/2010 34 Steel fixer 950 5 4750.00 0 0 0 0 0 292 2000 2000 3000 5000 17437 121143
511 2010‐2011 553 5/7/2010 36 Carpenter 800 14 11200.00 0 0 0 0 0 292 0 0 0 0 1887
512 2010‐2011 554 6/18/2010 36 Plant operator 1000 6 6000.00 0 0 0 0 0 292 2000 5000 5000 5000 23687
513 2010‐2011 555 7/11/2010 40 Carpenter 850 18 15300.00 0 0 0 0 0 292 0 0 0 0 987
514 2010‐2011 556 8/23/2010 28 Pipelayer 800 9 7200.00 0 0 0 0 0 292 2000 3000 4000 1500 18887
515 2010‐2011 557 9/18/2010 30 Carpenter 850 20 17000.00 0 100 0 1 100 0 292 0 0 0 0 9687
516 2010‐2011 558 12/3/2010 26 Carpenter 800 4 3200.00 0 0 0 0 0 292 0 4000 4000 5000 16887
517 2010‐2011 559 3/6/2011 37 General worker 400 15 6000.00 0 0 0 0 10000 292 5000 5000 5000 0 31687
518 2008‐2009 560 12/7/2008 35 Carpenter 800 16 12800.00 0 0 0 0 0 275 2000 0 2000 3000 20420 272723
519 2008‐2009 561 1/8/2009 47 Carpenter 750 9 6750.00 0 0 0 0 0 275 1000 2000 1000 1000 12370
520 2008‐2009 562 2/28/2009 28 General worker 350 6 2100.00 0 0 0 0 0 275 0 2000 2500 2500 9720
521 2008‐2009 563 3/15/2009 51 General worker 350 14 4900.00 0 0 0 0 0 275 1000 0 2000 2000 10520
522 2009‐2010 564 5/6/2009 48 Steel fixer 950 3 2850.00 0 0 0 0 0 275 0 0 5000 5000 13470
523 2009‐2010 565 5/27/2009 36 Carpenter 900 5 4500.00 0 0 0 0 0 275 2000 0 3000 0 10120
524 2009‐2010 566 6/14/2009 37 Pipelayer 800 9 7200.00 0 0 0 0 40000 275 0 2000 5000 0 54820
525 2009‐2010 567 6/30/2009 38 Carpenter 800 21 16800.00 0 100 0 1 100 0 275 2000 3000 3000 0 25420
526 2009‐2010 568 8/18/2009 50 Steel fixer 950 3 2850.00 0 0 0 0 0 275 4000 0 0 4000 11470
527 2009‐2010 569 9/6/2009 46 welder 650 7 4550.00 0 0 0 0 0 275 0 4000 5000 5000 19170
528 2007‐2008 570 5/11/2007 47 Steel fixer 350 5 1750.00 0 0 0 0 0 267 0 5000 0 5000 12357 183020
529 2007‐2008 571 6/13/2007 52 welder 600 12 7200.00 0 0 0 0 0 267 0 0 4000 4000 15807
530 2007‐2008 572 8/14/2007 38 Carpenter 750 18 13500.00 0 0 0 0 0 267 2000 1000 0 0 18107
531 2007‐2008 573 9/19/2007 42 Carpenter 800 6 4800.00 0 0 0 0 30000 267 0 3000 0 0 38407
532 2007‐2008 574 11/5/2007 38 Steel fixer 750 10 7500.00 0 0 0 0 10000 267 0 0 10000 0 28107
533 2007‐2008 575 11/27/2007 31 Rigger 650 8 5200.00 0 0 0 0 0 267 2000 0 0 0 7807
534 2007‐2008 576 3/15/2008 52 General worker 350 9 3150.00 0 0 0 0 0 267 0 2000 30000 3000 38757
535 2008‐2009 577 4/23/2008 24 welder 550 10 5500.00 0 0 0 0 0 267 10000 10000 5000 5000 36107
536 2008‐2009 578 5/24/2008 31 General worker 14000 466.6666667 21 9800.00 2000 200 0 2 200 10000 267 0 0 10000 0 32407
537 2008‐2009 579 6/18/2008 38 General worker 350 3 1050.00 0 0 0 0 6000 267 0 5000 6000 0 18657
538 2008‐2009 580 7/11/2008 41 General worker 400 14 5600.00 0 0 0 0 20000 267 0 0 0 0 26207
539 2007‐2008 581 6/18/2007 46 Steel fixer 880 9 7920.00 0 0 0 0 20000 250 10000 10000 0 0 48480 183020
540 2007‐2008 582 8/24/2007 29 Carpenter 800 21 16800.00 0 100 0 1 100 19000 250 0 0 20000 0 57360
541 2007‐2008 583 10/5/2007 30 Carpenter 750 10 7500.00 0 0 0 0 15000 250 0 15000 0 0 38060
542 2007‐2008 584 12/7/2007 28 Steel fixer 800 8 6400.00 0 0 0 0 10000 250 0 0 10000 0 26960
543 2007‐2008 585 2/1/2008 46 Pipelayer 650 4 2600.00 0 0 0 0 0 250 2000 2000 2000 3000 12160
544 2007‐2008 586 6/5/2007 43 General worker 380 12 4560.00 0 0 0 0 10000 233 0 2500 2500 0 20153 476517
545 2007‐2008 587 6/28/2007 38 General worker 350 6 2100.00 0 0 0 0 0 233 2000 2000 5000 5000 16693
546 2007‐2008 588 8/22/2007 27 Steel fixer 880 0.00 0 0 1 0 0 0 233 0 0 4000 4000 8593
547 2007‐2008 589 10/11/2007 38 Carpenter 800 14 11200.00 0 0 0 0 5200 233 2000 3000 4000 0 26793
548 2007‐2008 590 11/5/2007 46 Steel fixer 850 21 17850.00 0 0 0 0 0 233 2000 2000 3000 2000 28443
549 2007‐2008 591 12/8/2007 27 Carpenter 750 9 6750.00 0 0 0 0 0 233 4000 4000 5000 10000 30343
550 2007‐2008 592 2/4/2008 28 General worker 350 90 31500.00 0 2 500 0 5 500 0 233 0 2000 2000 6000 46093
551 2008‐2009 593 5/6/2008 23 General worker 350 6 2100.00 0 0 0 0 0 233 4000 4000 10000 2000 22693
552 2007‐2008 594 5/14/2007 26 Carpenter 750 28 21000.00 0 200 0 2 200 0 275 1000 0 1000 2000 25667 302518
553 2007‐2008 595 6/18/2007 30 Plasterer 500 10 5000.00 0 0 0 0 0 275 2000 2000 0 10000 19667
554 2007‐2008 596 8/13/2007 35 Carpenter 750 3 2250.00 0 0 0 0 0 275 0 5000 5000 5000 17917
555 2007‐2008 597 9/16/2007 38 plumber 600 8 4800.00 0 0 0 0 0 275 2000 0 2000 2000 11467
556 2007‐2008 598 9/28/2007 42 Carpenter 700 14 9800.00 0 0 0 0 0 275 0 0 0 0 6467
557 2007‐2008 599 11/3/2007 46 Steel fixer 850 21 17850.00 0 0 0 0 0 275 2000 0 0 3500 2867
558 2007‐2008 600 12/7/2007 43 Carpenter 850 7 5950.00 0 0 0 0 0 275 0 3000 3000 3000 25517
559 2007‐2008 601 3/5/2008 38 plumber 600 20 12000.00 0 0 0 0 0 275 0 0 0 0 667
560 2007‐2008 602 3/15/2008 46 Carpenter 800 14 11200.00 0 0 0 0 0 275 0 0 0 0 15617
561 2008‐2009 603 4/17/2008 28 Steel fixer 850 10 8500.00 0 0 0 0 0 275 2000 2000 0 10000 23167
562 2008‐2009 604 6/26/2008 46 Carpenter 800 17 13600.00 0 0 0 0 0 275 0 0 0 0 6267
563 2008‐2009 605 7/13/2008 48 scaffolding worker 650 7 4550.00 0 0 0 0 0 275 0 0 1000 0 6217
564 2008‐2009 606 9/7/2008 50 Aluminium worker 650 26 16900.00 0 200 0 2 200 0 275 0 0 0 0 6567
565 2008‐2009 607 10/18/2008 51 Carpenter 800 5 4000.00 0 0 0 0 0 275 2000 3000 3000 5000 17667
566 2008‐2009 608 12/3/2008 52 Pipelayer 650 18 11700.00 0 0 0 0 0 275 5000 5000 5000 0 28367
567 2008‐2009 609 12/29/2008 35 Carpenter 800 24 19200.00 0 1 0 0 0 0 275 0 2000 0 0 23867
568 2008‐2009 610 1/18/2009 26 Steel fixer 850 27 22950.00 0 2 100 0 1 100 0 275 1000 2000 2000 2000 34617
569 2009‐2010 611 5/6/2009 38 General worker 400 19 7600.00 0 0 0 0 0 275 0 1000 1000 2000 12267
570 2009‐2010 612 6/8/2009 48 General worker 15000 500 10 5000.00 2000 0 0 0 0 275 0 3000 3000 4000 17667
571 2009‐2010 613 6/27/2009 46 General worker 400 3 1200.00 0 0 0 0 0 275 2000 2000 1000 0 6867
572 2007‐2008 614 4/18/2007 37 General worker 350 6 2100.00 0 0 0 0 6000 283 0 2000 3000 0 13730 356610
573 2007‐2008 615 5/16/2007 44 General worker 350 4 1400.00 0 0 0 0 0 283 0 0 7000 2000 11030
574 2007‐2008 616 5/28/2007 50 Plasterer 680 12 8160.00 0 0 0 0 0 283 4000 4000 0 0 16790
575 2007‐2008 617 7/23/2007 42 General worker 350 5 1750.00 0 0 0 0 0 283 0 0 5000 6000 13380
576 2007‐2008 618 8/8/2007 31 plumber 600 28 16800.00 0 200 0 2 200 18000 283 20000 10000 15000 0 82430
577 2007‐2008 619 10/23/2007 28 General worker 350 13 4550.00 0 0 0 0 0 283 0 3000 4000 4000 16180
578 2007‐2008 620 11/27/2007 43 Steel fixer 850 6 5100.00 0 0 0 0 10000 283 2000 0 0 0 17730
579 2007‐2008 621 12/8/2007 38 Steel fixer 800 5 4000.00 0 0 0 0 0 283 0 2000 3000 4500 14130
580 2007‐2008 622 1/26/2008 48 Carpenter 800 7 5600.00 0 0 0 0 0 283 0 0 4000 4000 14230
581 2008‐2009 623 6/18/2008 45 plumber 640 12 7680.00 0 0 0 0 0 283 2000 3000 5000 5000 23310
582 2008‐2009 624 6/23/2008 50 Electrical fitter 550 28 15400.00 0 200 0 2 200 0 283 0 5000 5000 2000 28030
583 2008‐2009 625 7/18/2008 52 General worker 350 6 2100.00 0 0 0 0 0 283 3000 3000 2000 5000 15730
584 2008‐2009 626 7/29/2008 35 General worker 380 14 5320.00 0 0 0 0 0 283 3000 1000 1000 1000 11950
585 2008‐2009 627 9/3/2008 26 Carpenter 880 3 2640.00 0 0 0 0 0 283 0 5000 5000 5000 18270
586 2008‐2009 628 10/7/2008 29 General worker 350 12 4200.00 0 0 0 0 0 283 2000 2000 5000 5000 18830
587 2008‐2009 629 10/25/2008 32 Carpenter 800 7 5600.00 0 0 0 0 10000 283 10000 0 2000 0 28230
588 2008‐2009 630 11/5/2008 44 Steel fixer 880 0 0.00 0 0 0 0 5300 283 0 2000 2000 3000 12630
589 2008‐2009 631 12/22/2008 45 Plasterer 500 3 1500.00 0 0 0 0 0 283 3000 2000 2000 5000 14130
590 2008‐2009 632 4/11/2008 52 leveller 18000 600 14 8400.00 5000 0 0 0 0 275 0 0 0 0 100 31240
591 2008‐2009 633 4/18/2008 53 Carpenter 800 3 2400.00 0 0 0 0 0 275 0 0 0 0 275
592 2008‐2009 634 6/7/2008 38 General worker 350 12 4200.00 0 0 0 0 0 275 0 0 0 0 870
593 2008‐2009 635 6/19/2008 37 Carpenter 780 28 21840.00 0 200 0 2 200 0 275 0 0 0 0 275
594 2008‐2009 636 6/28/2008 26 scaffolding worker 650 6 3900.00 0 0 0 0 0 275 0 500 500 0 4570
595 2008‐2009 637 8/21/2008 29 Carpenter 800 9 7200.00 0 0 0 0 0 275 0 0 0 0 1370
596 2008‐2009 638 9/22/2008 50 Steel fixer 850 14 11900.00 0 0 0 0 0 275 0 0 0 0 570
597 2008‐2009 639 10/17/2008 38 Steel fixer 850 5 4250.00 0 0 0 0 0 275 0 0 0 0 4920
598 2008‐2009 640 11/24/2008 45 Carpenter 800 23 18400.00 0 100 0 1 100 0 275 0 0 0 0 100
599 2008‐2009 641 12/19/2008 31 Plant operator 850 7 5950.00 0 0 0 0 0 275 0 0 0 0 620
600 2008‐2009 642 2/5/2009 26 site staff 23000 766.6666667 6 4600.00 3000 0 0 0 0 275 0 0 0 0 270
601 2009‐2010 643 4/17/2009 28 Carpenter 800 28 22400.00 0 1 300 0 3 300 0 275 0 0 0 0 3070
602 2009‐2010 644 4/30/2009 30 Steel fixer 850 7 5950.00 0 0 0 0 0 275 0 0 0 0 0
603 2009‐2010 645 5/29/2009 37 Glazier 650 3 1950.00 0 0 0 0 0 275 0 0 0 0 620
604 2009‐2010 646 6/7/2009 48 Carpenter 780 14 10920.00 0 0 0 0 0 275 0 0 0 0 1590
605 2009‐2010 647 6/28/2009 46 General worker 400 5 2000.00 0 0 0 0 0 275 2000 0 0 0 4670
606 2009‐2010 648 8/7/2009 50 General worker 380 13 4940.00 0 0 0 0 0 275 0 0 0 0 1610
607 2009‐2010 649 9/9/2009 28 General worker 350 28 9800.00 0 100 0 1 100 0 275 0 0 0 0 470
608 2009‐2010 650 1/4/2010 43 Carpenter 800 11 8800.00 0 0 0 0 0 275 0 0 0 0 1470
609 2010‐2011 651 5/7/2010 50 General worker 400 22 8800.00 0 0 0 0 0 275 0 0 0 0 470
610 2010‐2011 652 7/8/2010 53 General worker 420 16 6720.00 0 0 0 0 0 275 0 0 0 0 390
611 2010‐2011 653 8/12/2010 38 Carpenter 850 20 17000.00 0 0 0 0 0 275 0 0 0 0 670
612 2010‐2011 654 12/7/2010 46 Plasterer 650 4 2600.00 0 0 0 0 0 275 0 0 0 0 2270
613 2010‐2011 655 3/7/2011 50 Steel fixer 1100 13 14300.00 0 0 0 0 0 292 10000 2000 5000 5000 36990 516830
614 2011‐2012 656 4/12/2011 25 Steel fixer 850 17 14450.00 0 0 0 0 14000 292 0 0 10000 0 40140
615 2011‐2012 657 5/8/2011 36 Carpenter 1000 28 28000.00 0 100 0 1 100 0 292 0 2000 1500 0 34690
616 2011‐2012 659 6/28/2011 25 General worker 400 12 4800.00 0 0 0 0 0 292 0 4000 0 4000 13490
617 2011‐2012 660 7/14/2011 36 General worker 420 6 2520.00 0 0 0 0 0 292 2000 3000 3000 3000 14210
618 2011‐2012 661 3/5/2012 30 General worker 420 14 5880.00 0 0 0 0 0 292 0 2000 0 3000 11570
619 2010‐2011 662 1/8/2011 28 Pipelayer 600 27 16200.00 0 100 0 1 100 18500 279 0 1500 20000 0 58337 505390
620 2010‐2011 663 3/19/2011 34 General worker 400 11 4400.00 0 0 0 0 10000 279 2500 3000 3000 0 23537
621 2011‐2012 664 4/17/2011 26 General worker 420 15 6300.00 0 0 0 0 10000 279 0 3000 3000 0 22937
622 2011‐2012 665 5/16/2011 33 Steel fixer 1100 28 30800.00 0 200 0 2 200 0 279 5000 5000 3000 0 47937
623 2011‐2012 666 5/19/2011 42 Carpenter 1000 14 14000.00 0 0 0 0 0 279 0 2000 3000 7500 27137
624 2011‐2012 667 7/23/2011 46 Carpenter 1100 6 6600.00 0 0 0 0 0 279 2500 5000 5000 10000 29737
625 2011‐2012 668 8/16/2011 56 General worker 400 3 1200.00 0 0 0 0 0 279 0 2000 10000 10000 23837
626 2011‐2012 669 9/10/2011 30 Metal worker 650 5 3250.00 0 0 0 0 39000 279 3500 10000 25000 0 81387
627 2011‐2012 670 11/7/2011 28 General worker 400 11 4400.00 0 0 0 0 0 279 0 3000 3000 10000 21037
628 2011‐2012 671 12/5/2011 48 Rigger 650 18 11700.00 0 0 0 0 29000 279 2500 10000 10000 0 64837
629 2011‐2012 672 2/7/2012 40 General worker 400 19 7600.00 0 0 0 0 0 279 2000 2000 5000 5000 22237
630 2011‐2012 673 3/8/2012 57 scaffolding worker 600 3 1800.00 0 0 0 0 50000 279 20000 10000 0 0 82437
631 2011‐2012 674 4/5/2011 30 Pipelayer 700 7 4900.00 0 0 0 0 0 292 0 2000 2000 5000 14618 651700
632 2011‐2012 675 4/27/2011 25 Plant operator 900 6 5400.00 0 0 0 0 0 292 3000 3000 2000 3000 117118
633 2011‐2012 676 5/23/2011 36 Carpenter 1000 21 21000.00 0 100 0 1 100 0 292 0 4000 5000 5000 35718
634 2011‐2012 677 6/18/2011 38 Foreman 20000 666.6666667 10 6666.67 5000 0 0 0 0 292 2000 2000 3000 3000 22385
635 2011‐2012 678 8/2/2011 48 Carpenter 1000 27 27000.00 0 100 0 1 100 0 292 0 2500 0 5000 35218
636 2011‐2012 679 8/29/2011 40 General worker 400 19 7600.00 0 0 0 0 86000 292 0 0 15000 50000 160818
637 2011‐2012 680 10/3/2011 50 Carpenter 1050 23 24150.00 0 0 0 0 0 292 10000 10000 25000 8000 79868
638 2011‐2012 681 10/27/2011 26 Plasterer 700 45 31500.00 0 300 0 3 300 27000 292 0 2000 2000 0 66218
639 2011‐2012 682 11/24/2011 28 Carpenter 1050 6 6300.00 0 0 0 0 25000 292 5000 5000 20000 0 62018
640 2011‐2012 683 3/7/2012 40 Carpenter 1000 17 17000.00 0 0 0 0 20000 292 0 10000 10000 0 57718
641 2010‐2011 684 3/18/2011 35 Steel fixer 1100 90 99000.00 0 2 500 0 5 500 0 304 2000 1000 0 0 114738 505390
642 2011‐2012 685 4/24/2011 25 Steel fixer 1000 24 24000.00 0 0 0 0 0 304 0 3000 50000 500 80238
643 2011‐2012 686 4/30/2011 36 Carpenter 1000 12 12000.00 0 0 0 0 0 304 2500 2000 3000 0 20738
644 2011‐2012 687 6/29/2011 37 Pipelayer 900 17 15300.00 0 0 0 0 0 304 0 25000 10000 9000 61038
645 2011‐2012 688 8/7/2011 50 General worker 15000 500 5 2500.00 0 0 0 0 0 304 0 20000 20000 20000 63238
646 2011‐2012 689 9/30/2011 26 General worker 400 12 4800.00 0 0 0 0 0 304 1000 1000 0 1000 8538
647 2011‐2012 690 11/13/2011 29 Pipelayer 750 17 12750.00 0 0 0 0 0 304 0 2000 2000 5000 22488
648 2011‐2012 691 11/28/2011 50 Steel fixer 1300 6 7800.00 0 0 0 0 0 304 2500 2500 3000 3000 19538
649 2011‐2012 692 12/7/2011 34 Plasterer 850 15 12750.00 0 0 0 0 0 304 0 3000 3000 4000 24488
650 2011‐2012 693 4/18/2011 50 Steel fixer 1400 14 19600.00 0 0 0 0 8500 317 1000 2000 2000 0 35323 451700
651 2011‐2012 694 6/29/2011 48 Carpenter 1100 21 23100.00 0 100 0 1 100 0 317 2000 2000 2000 0 32323
652 2011‐2012 695 9/3/2011 43 Steel fixer 1200 12 14400.00 0 0 0 0 0 317 2500 10000 10000 2000 39623
653 2011‐2012 696 11/18/2011 37 General worker 420 6 2520.00 0 0 0 0 0 317 0 3000 0 3000 9243
654 2011‐2012 697 2/2/2012 35 plumber 650 10 6500.00 0 0 0 0 30000 317 0 0 0 0 37223
655 2011‐2012 698 3/13/2012 26 General worker 400 28 11200.00 0 200 0 2 200 0 317 0 2000 2000 0 15923
656 2010‐2011 699 10/12/2010 29 General worker 400 13 5200.00 0 0 0 0 0 279 1000 1000 0 10000 17837 169660
657 2010‐2011 700 12/7/2010 34 General worker 400 16 6400.00 0 0 0 0 0 279 0 2000 2000 10000 21037
658 2010‐2011 701 3/4/2011 38 Steel fixer 1100 28 30800.00 0 2 100 0 1 100 5000 279 2500 2500 2500 0 43937
659 2010‐2011 702 4/6/2011 50 Carpenter 1000 9 9000.00 0 0 0 0 0 279 2000 2000 2000 10000 25637
660 2010‐2011 703 5/7/2011 25 Plasterer 700 3 2100.00 0 0 0 0 0 279 1000 1000 0 0 4737
661 2010‐2011 704 6/12/2011 26 site staff 16500 550 14 7700.00 2000 0 0 0 0 279 2000 0 2500 0 14837
662 2010‐2011 705 6/29/2011 37 Carpenter 1000 6 6000.00 0 0 0 0 0 279 0 2000 0 5000 13637
663 2010‐2011 706 8/15/2011 40 General worker 400 12 4800.00 0 0 0 0 0 279 2500 5000 5000 5000 22937
664 2010‐2011 707 9/13/2011 41 General worker 400 17 6800.00 0 0 0 0 0 279 1000 2500 3000 3500 17437
665 2010‐2011 708 10/12/2011 52 Aluminium worker 650 21 13650.00 0 100 0 1 100 0 279 1000 2500 5000 5000 27787
666 2010‐2011 709 12/6/2011 34 General worker 400 3 1200.00 0 0 0 0 0 279 10000 2000 2000 5000 20837
667 2010‐2011 710 3/8/2012 26 Metal worker 700 0 0.00 0 0 0 3000 0 429 0 0 0 5000 8637
668 2010‐2011 711 8/14/2010 38 leveller 650 11 7150.00 0 0 0 0 0 283 2000 3000 4000 5000 21788 239290
669 2010‐2011 712 10/17/2010 40 welder 700 17 11900.00 0 0 0 0 0 283 1000 1000 1000 2500 18038
670 2010‐2011 713 11/16/2010 42 Rigger 750 16 12000.00 0 0 0 0 0 283 2500 2500 5000 5000 27638
671 2010‐2011 714 12/18/2010 35 General worker 400 8 3200.00 0 0 0 0 10000 283 0 0 0 0 13838
672 2010‐2011 715 1/21/2011 36 General worker 400 12 4800.00 0 0 0 0 0 283 0 2000 5000 5000 17438
673 2010‐2011 716 3/26/2011 48 General worker 420 9 3780.00 0 0 0 0 20000 283 0 0 0 0 24418
674 2011‐2012 717 4/29/2011 40 scaffolding worker 750 14 10500.00 0 0 0 0 0 283 2000 1000 1000 2500 17638
675 2011‐2012 718 6/4/2011 28 General worker 15000 500 21 10500.00 1000 100 0 1 100 0 283 500 2000 2000 2500 19138
676 2011‐2012 719 10/9/2011 37 Marble worker 800 5 4000.00 0 0 0 0 0 283 1000 1000 1500 6000 14138
677 2011‐2012 720 12/18/2011 48 General worker 400 15 6000.00 0 0 0 0 0 283 0 0 0 10000 16638
678 2011‐2012 721 1/24/2012 30 Rigger 850 28 23800.00 0 100 0 1 100 30000 283 25000 30000 28000 0 139438
679 2009‐2010 722 1/17/2010 24 Steel fixer 800 28 22400.00 0 2 100 0 1 100 0 292 2000 1000 5000 5000 36032 330152
680 2009‐2010 723 3/19/2010 26 Carpenter 800 6 4800.00 0 0 0 0 0 292 0 2500 2500 5000 15432
681 2010‐2011 724 4/17/2010 37 Carpenter 900 60 54000.00 0 3 300 0 3 300 7000 292 1000 1000 15000 0 86632
682 2010‐2011 725 5/26/2010 50 General worker 400 12 4800.00 0 0 0 0 0 292 2500 2500 4000 4000 18432
683 2010‐2011 726 7/18/2010 52 General worker 400 28 11200.00 0 200 0 2 200 0 292 5000 5000 4000 0 26832
684 2010‐2011 727 7/29/2010 41 General worker 380 14 5320.00 0 0 0 0 10000 292 1500 1500 10000 0 28952
685 2010‐2011 728 9/14/2010 36 General worker 380 21 7980.00 0 0 0 0 0 292 5000 5000 2500 2500 23612
686 2010‐2011 729 12/18/2010 40 Plasterer 650 9 5850.00 0 0 0 0 0 292 0 3000 3000 5000 17482
687 2011‐2012 730 4/6/2011 25 General worker 380 28 10640.00 0 200 0 2 200 0 292 3000 3000 5000 5000 27272
688 2011‐2012 731 5/29/2011 48 Rigger 680 16 10880.00 0 0 0 0 0 292 500 1500 5000 4500 23512
689 2010‐2011 732 4/3/2010 43 General worker 420 3 1260.00 0 0 0 0 0 279 2000 0 0 2000 5947 304187
690 2010‐2011 733 6/7/2010 40 Steel fixer 1300 14 18200.00 0 0 0 0 0 279 2500 5000 5000 5000 36387
691 2010‐2011 734 6/29/2010 42 Carpenter 1000 17 17000.00 0 0 0 0 10000 279 0 0 10000 0 37687
692 2010‐2011 735 8/4/2010 35 Carpenter 900 5 4500.00 0 0 0 0 10000 279 2500 2500 10000 0 30187
693 2010‐2011 736 8/19/2010 36 General worker 400 21 8400.00 0 100 0 1 100 0 279 1000 1000 1000 5000 17087
694 2010‐2011 737 10/17/2010 34 plumber 700 7 4900.00 0 0 0 0 0 279 0 2500 2500 5000 15587
695 2010‐2011 738 12/13/2010 44 General worker 400 18 7200.00 0 0 0 0 0 279 0 0 10000 10000 27887
696 2011‐2012 739 4/5/2011 24 plumber 650 21 13650.00 0 0 0 0 20000 279 5000 10000 25000 0 74337
697 2011‐2012 740 5/11/2011 43 General worker 420 6 2520.00 0 0 0 0 0 279 3000 3000 5000 5000 19207
698 2011‐2012 741 7/19/2011 36 General worker 400 14 5600.00 0 0 0 0 0 279 10000 10000 5000 5000 36287
699 2011‐2012 742 11/19/2011 32 Carpenter 850 90 76500.00 0 2 800 0 8 800 0 279 2500 5000 5000 0 99687
700 2011‐2012 743 12/29/2011 40 General worker 420 12 5040.00 0 0 0 0 0 279 1000 0 0 5000 11727
701 2011‐2012 744 2/1/2012 48 General worker 400 13 5200.00 0 0 0 0 0 279 0 0 10000 10000 25887
702 2011‐2012 745 3/19/2012 51 Glazier 750 28 21000.00 0 100 0 1 100 25000 279 5000 10000 25000 0 86687
703 2010‐2011 746 4/19/2010 50 Carpenter 850 14 11900.00 0 0 0 0 0 275 0 3000 3000 5000 23572 524583
704 2010‐2011 747 5/27/2010 38 Carpenter 800 3 2400.00 0 0 0 0 0 275 1000 10000 10000 10000 34072
705 2010‐2011 748 7/5/2010 56 General worker 420 12 5040.00 0 0 0 0 30000 275 0 0 0 0 35712
706 2010‐2011 749 7/19/2010 28 General worker 400 17 6800.00 0 0 0 0 0 275 2000 1000 0 0 10472
707 2010‐2011 751 10/26/2010 43 General worker 420 5 2100.00 0 0 0 0 0 275 0 1500 1500 5000 10772
708 2010‐2011 752 11/25/2010 49 Carpenter 1000 26 26000.00 0 200 0 2 200 0 275 2500 4500 4500 5000 43172
709 2011‐2012 753 4/6/2011 48 Steel fixer 1200 15 18000.00 0 0 0 0 10000 275 1000 1000 1000 0 31672
710 2011‐2012 754 5/7/2011 50 Steel fixer 1100 23 25300.00 0 0 0 0 0 275 2500 2500 5000 5000 40972
711 2011‐2012 755 5/24/2011 25 Pipelayer 700 4 2800.00 0 0 0 0 0 275 2000 0 0 10000 15472
712 2011‐2012 756 7/11/2011 47 Steel fixer 1200 11 13200.00 0 0 0 0 0 275 2000 3500 5000 2000 26372
713 2011‐2012 757 9/16/2011 35 Carpenter 1000 21 21000.00 0 0 0 0 0 275 1000 0 10000 10000 42672
714 2011‐2012 758 10/17/2011 36 General worker 400 6 2400.00 0 0 0 0 0 275 0 2000 2000 0 7072
715 2011‐2012 759 12/18/2011 50 General worker 420 15 6300.00 0 0 0 0 0 275 10000 0 0 2500 19472
716 2011‐2012 760 2/1/2012 26 Plasterer 500 13 6500.00 0 0 0 0 0 275 0 0 5000 5000 17172
717 2008‐2009 761 1/8/2009 34 Rigger 600 21 12600.00 0 100 0 1 100 9000 250 0 0 0 0 23207 381850
718 2008‐2009 762 3/24/2009 40 Carpenter 800 5 4000.00 0 0 0 0 0 250 3000 3000 2000 2000 14607
719 2009‐2010 763 4/19/2009 44 Carpenter 800 18 14400.00 0 0 0 0 0 250 10000 0 2000 3000 30007
720 2009‐2010 764 5/16/2009 29 scaffolding worker 700 26 18200.00 0 1 200 0 2 200 0 250 0 3000 3000 7000 34807
721 2009‐2010 765 5/28/2009 50 Carpenter 750 24 18000.00 0 100 0 1 100 0 250 1500 2000 2000 5000 29107
722 2009‐2010 766 7/7/2009 38 General worker 380 15 5700.00 0 0 0 0 0 250 2000 3000 3000 5000 19307
723 2009‐2010 767 9/7/2009 46 General worker 350 21 7350.00 0 100 0 1 100 0 250 1000 1000 2500 10000 22457
724 2009‐2010 768 9/28/2009 50 General worker 350 10 3500.00 0 0 0 0 0 250 0 2000 2000 5000 13107
725 2009‐2010 769 11/27/2009 28 General worker 15000 500 12 6000.00 0 0 0 0 0 250 0 2000 2000 2000 12607
726 2009‐2010 770 12/6/2009 43 welder 650 19 12350.00 0 0 0 0 0 250 1000 5000 5000 5000 28957
727 2009‐2010 771 1/16/2010 44 General worker 350 28 9800.00 0 200 0 2 6000 5000 540 2500 2500 5000 0 31207
728 2009‐2010 772 3/5/2010 36 site staff 16500 550 6 3300.00 0 0 0 0 20000 250 1000 1000 0 0 25907
729 2010‐2011 773 4/14/2010 37 Carpenter 850 11 9350.00 0 0 0 0 19500 250 0 0 15000 0 44957
730 2010‐2011 774 4/26/2010 40 General worker 420 26 10920.00 0 100 0 1 100 0 250 1000 1000 2500 0 16027
731 2010‐2011 775 5/7/2010 52 plumber 650 13 8450.00 0 0 0 0 5000 250 3000 5000 5000 0 27057
732 2010‐2011 776 5/9/2010 39 General worker 400 7 2800.00 0 0 0 0 10000 250 2500 5000 10000 0 30907
733 2010‐2011 777 6/4/2010 26 Carpenter 950 11 10450.00 0 0 0 0 0 250 2000 2000 3000 3000 21057
734 2010‐2011 778 6/18/2010 27 Plasterer 600 16 9600.00 0 0 0 0 19000 250 1000 1500 5000 0 37707
735 2010‐2011 779 4/11/2010 38 Carpenter 800 28 22400.00 0 3 200 0 2 200 0 275 1000 1000 3000 3000 30993 462990
736 2010‐2011 780 5/24/2010 40 General worker 400 20 8000.00 0 100 0 1 100 0 275 0 0 0 20000 28593
737 2009‐2010 781 5/30/2009 45 General worker 400 45 18000.00 0 2 300 0 3 300 0 275 1000 3000 3000 3000 31593
738 2010‐2011 782 8/4/2010 38 Steel fixer 1000 17 17000.00 0 0 0 0 0 275 0 0 0 3000 20593
739 2010‐2011 783 8/21/2010 26 Carpenter 800 3 2400.00 0 0 0 0 0 275 2500 5000 5000 10000 25493
740 2010‐2011 785 11/26/2010 30 Metal worker 850 18 15300.00 0 0 0 0 20000 275 15000 0 0 0 50893
741 2011‐2012 786 8/13/2011 41 General worker 420 28 11760.00 0 200 0 2 200 0 292 2000 3000 3000 3000 23473 211633
742 2011‐2012 787 9/16/2011 28 General worker 16000 533.3333333 6 3200.00 0 0 0 0 0 292 1000 2500 5000 5000 17413
743 2011‐2012 788 11/3/2011 45 scaffolding worker 800 21 16800.00 0 0 0 0 9000 292 1000 0 10000 0 38513
744 2011‐2012 789 11/28/2011 34 Carpenter 950 19 18050.00 0 0 0 0 0 292 2500 5000 5000 5000 36263
745 2011‐2012 790 1/7/2012 40 leveller 650 28 18200.00 0 200 0 2 200 0 292 0 0 20000 0 38913
746 2011‐2012 791 1/29/2012 28 Carpenter 850 5 4250.00 0 0 0 0 10000 292 3000 3000 3000 0 23963
747 2011‐2012 792 3/2/2012 34 General worker 400 18 7200.00 0 0 0 0 49000 292 0 5000 5500 0 67913
748 2011‐2012 793 3/24/2012 35 General worker 400 3 1200.00 0 0 0 0 0 292 2000 3000 3000 10000 19913
749 2010‐2011 794 1/4/2011 45 Steel fixer 1100 21 23100.00 0 100 0 1 100 13000 267 5000 5000 10000 0 58717 266367
750 2010‐2011 795 3/23/2011 30 Pipelayer 800 15 12000.00 0 0 0 0 20000 267 2500 5000 10000 0 50117
751 2011‐2012 796 4/6/2011 27 General worker 420 28 11760.00 0 200 0 2 200 24000 267 2000 2000 5000 0 46377
752 2011‐2012 797 4/26/2011 56 Plant operator 700 6 4200.00 0 0 0 0 20000 267 10000 0 20000 0 54817
753 2011‐2012 798 6/3/2011 24 General worker 380 12 4560.00 0 0 0 0 0 267 2500 5000 0 5000 17677
754 2011‐2012 799 7/7/2011 38 General worker 420 27 11340.00 0 100 0 1 100 10000 267 1000 0 0 0 22957
755 2011‐2012 800 7/29/2011 44 Metal worker 800 90 72000.00 0 1 400 0 4 400 7500 267 0 2500 5000 0 95117
756 2011‐2012 801 8/24/2011 41 welder 800 11 8800.00 0 0 0 0 0 267 5000 5000 2000 1000 22417
757 2011‐2012 802 10/15/2011 30 General worker 400 6 2400.00 0 0 0 0 0 267 0 2000 2000 5000 12017
758 2011‐2012 803 11/27/2011 26 General worker 400 14 5600.00 0 0 0 0 0 267 1000 2500 5000 3000 17717
759 2011‐2012 804 12/15/2011 27 Plasterer 800 7 5600.00 0 0 0 0 15000 267 10000 10000 0 0 41217
760 2011‐2012 805 2/28/2012 52 General worker 420 3 1260.00 0 0 0 0 0 267 0 2000 0 0 3877
761 2011‐2012 806 3/15/2012 28 Glazier 800 21 16800.00 0 0 0 0 0 267 2000 0 3000 4000 26417
762 2007‐2008 807 5/3/2007 34 Carpenter 750 3 2250.00 0 0 0 0 5000 233 3000 1500 1500 0 13803 145440
763 2007‐2008 808 6/27/2007 26 Carpenter 700 18 12600.00 0 0 0 0 0 233 0 0 0 0 8153
764 2007‐2008 809 7/11/2007 29 Steel fixer 800 16 12800.00 0 0 0 0 0 233 0 10000 10000 2000 35353
765 2007‐2008 810 10/5/2007 30 Pipelayer 650 22 14300.00 0 200 0 2 200 0 233 0 0 0 0 7853
766 2007‐2008 811 12/6/2007 34 Steel fixer 900 5 4500.00 0 0 0 0 10000 233 0 0 0 0 15053
767 2007‐2008 812 1/16/2008 50 Carpenter 900 13 11700.00 0 0 0 0 0 233 0 0 0 0 3753
768 2007‐2008 813 3/18/2008 45 Foreman 20000 666.6666667 7 4666.67 2000 0 0 0 3000 233 0 0 0 0 10220
769 2008‐2009 814 4/27/2008 38 Carpenter 380 16 6080.00 0 0 0 0 2500 233 1500 2000 2000 0 14633
770 2008‐2009 815 6/25/2008 47 Concrete worker 650 9 5850.00 0 0 0 0 0 233 0 0 0 0 2403
771 2008‐2009 816 8/4/2008 36 General worker 350 11 3850.00 0 0 0 0 0 233 0 0 0 0 4403
772 2008‐2009 817 9/19/2008 35 Metal worker 700 6 4200.00 0 0 0 0 0 233 0 0 0 0 3253
773 2008‐2009 818 10/13/2008 32 scaffolding worker 600 0.00 0 0 1 0 0 0 233 10000 3000 0 0 13553
774 2008‐2009 819 12/4/2008 26 General worker 350 7 2450.00 0 0 0 0 0 233 0 2500 2500 5000 13003
775 2009‐2010 820 5/4/2009 34 General worker 350 13 4550.00 0 0 0 0 0 233 0 0 0 1000 6103
776 2007‐2008 821 5/3/2007 41 Carpenter 750 4 3000.00 0 0 0 0 10000 238 2500 3000 5500 0 24550 275440
777 2007‐2008 822 8/19/2007 40 Carpenter 750 11 8250.00 0 0 0 0 0 238 3000 3000 5000 5000 24800
778 2008‐2009 823 4/11/2008 35 Rigger 600 18 10800.00 0 0 0 0 15000 238 10000 0 15000 0 51350
779 2007‐2008 824 4/18/2007 36 Steel fixer 800 9 7200.00 0 0 0 0 0 208 0 2000 2000 4000 15712 100700
780 2007‐2008 825 6/17/2007 44 Steel fixer 800 21 16800.00 0 100 0 1 100 8500 208 5000 3500 5000 0 40812
781 2007‐2008 826 8/11/2007 51 Carpenter 700 6 4200.00 0 0 0 0 0 208 0 3000 5000 5000 17712
782 2007‐2008 827 11/9/2007 52 General worker 380 12 4560.00 0 0 0 0 0 208 1000 1500 3000 4000 14572
783 2007‐2008 828 1/7/2008 38 General worker 350 3 1050.00 0 0 0 0 0 208 2000 4000 4000 4000 15562
784 2007‐2008 829 3/15/2008 43 plumber 600 28 16800.00 0 200 0 2 200 8500 208 0 2500 10000 0 39812
785 2008‐2009 830 6/4/2008 36 Electrical fitter 600 7 4200.00 0 0 0 0 0 208 0 0 5000 1000 10712
786 2008‐2009 831 7/29/2008 50 General worker 350 14 4900.00 0 0 0 0 0 208 2000 3000 3000 3000 16412
787 2007‐2008 832 6/2/2007 26 Metal worker 500 6 3000.00 0 0 0 0 0 208 3000 5000 5000 0 16510 171303
788 2007‐2008 833 9/4/2007 27 General worker 350 12 4200.00 0 0 0 0 0 208 1000 4000 10000 0 19710
789 2007‐2008 834 12/6/2007 50 Electrical fitter 650 19 12350.00 0 0 0 0 0 208 1500 2500 2500 0 20360
790 2007‐2008 835 3/7/2008 46 site staff 20000 666.6666667 28 18666.67 10000 200 0 2 200 8200 208 0 0 0 0 39177
791 2007‐2008 836 5/23/2007 32 Steel fixer 800 35 28000.00 0 1 300 0 3 300 0 183 2000 2000 4000 1000 37440 95757
792 2007‐2008 837 8/24/2007 26 Carpenter 700 14 9800.00 0 0 0 0 0 183 0 2000 2000 4000 18240
793 2007‐2008 838 10/6/2007 35 Carpenter 800 21 16800.00 0 0 0 0 5000 183 1000 1000 4000 0 29240
794 2007‐2008 839 1/6/2008 48 General worker 350 7 2450.00 0 0 0 0 10000 183 0 0 10000 0 22890
795 2008‐2009 840 4/13/2008 50 General worker 350 28 9800.00 0 200 0 2 200 0 183 0 0 2000 2000 14240
796 2008‐2009 841 9/11/2008 34 welder 600 6 3600.00 0 0 0 0 0 183 1000 1000 5000 5000 16040
797 2008‐2009 842 1/22/2009 26 General worker 350 14 4900.00 0 0 0 0 0 183 6000 0 3000 5000 19340
798 2007‐2008 843 4/13/2007 37 Metal worker 650 19 12350.00 0 0 0 0 0 233 10000 2000 2000 5000 31903 202183
799 2007‐2008 844 7/9/2007 46 Carpenter 700 7 4900.00 0 0 0 0 0 233 2000 2000 5000 5000 19453
800 2007‐2008 845 9/19/2007 28 scaffolding worker 600 6 3600.00 0 0 0 0 10000 233 0 0 10000 0 24153
801 2007‐2008 846 10/28/2007 39 Steel fixer 850 21 17850.00 0 100 0 1 100 0 233 0 0 0 0 14403
802 2007‐2008 847 12/5/2007 40 Concrete worker 650 29 18850.00 0 100 0 1 100 0 233 0 0 0 0 16903
803 2007‐2008 848 3/16/2008 25 leveller 500 3 1500.00 0 0 0 0 0 233 1000 1000 5000 5000 14053
804 2008‐2009 849 4/18/2008 34 Driver 400 7 2800.00 0 0 0 0 0 233 5000 2500 3000 5000 18853
805 2008‐2009 850 5/26/2008 44 scaffolding worker 450 21 9450.00 0 100 0 1 100 4500 233 1000 1000 5000 0 22003
806 2008‐2009 851 7/11/2008 26 Carpenter 750 15 11250.00 0 0 0 0 5000 233 0 2000 2000 0 21803
807 2008‐2009 852 8/19/2008 38 General worker 350 6 2100.00 0 0 0 0 0 233 0 0 0 0 18653
808 2007‐2008 853 5/12/2007 55 Steel fixer 750 21 15750.00 0 100 0 1 100 10000 208 0 0 3000 0 29258 233530
809 2007‐2008 854 7/19/2007 40 General worker 350 14 4900.00 0 0 0 0 0 208 2000 3000 3000 3000 16408
810 2007‐2008 855 8/24/2007 51 General worker 350 20 7000.00 0 0 0 0 0 208 3000 5000 0 0 15508
811 2007‐2008 856 10/13/2007 49 General worker 350 15 5250.00 0 0 0 0 0 208 0 1000 1500 1500 9758
812 2007‐2008 857 12/7/2007 50 Carpenter 750 60 45000.00 0 2 300 0 3 300 3000 208 1000 1000 3000 0 59508
813 2007‐2008 858 2/1/2008 48 General worker 350 7 2450.00 0 0 0 0 0 208 0 0 0 1500 4458
814 2008‐2009 859 4/14/2008 43 plumber 600 21 12600.00 0 0 0 0 9500 208 5000 5000 10000 0 43108
815 2008‐2009 860 5/23/2008 35 Pipelayer 500 25 12500.00 0 100 0 1 100 19000 208 0 0 20000 0 53008
816 2008‐2009 861 7/16/2008 28 General worker 350 3 1050.00 0 0 0 0 0 208 1000 1000 1500 5000 10058
817 2008‐2009 862 7/27/2008 44 General worker 380 12 4560.00 0 0 0 0 0 208 0 0 2000 2000 9068
818 2008‐2009 863 8/19/2008 46 Carpenter 800 18 14400.00 0 0 0 0 9000 208 0 0 0 0 24908
819 2008‐2009 864 9/20/2008 50 Steel fixer 900 21 18900.00 0 0 0 0 0 208 2000 2500 1000 2000 26908
820 2008‐2009 865 10/10/2008 41 Electrical fitter 500 9 4500.00 0 0 0 0 0 208 0 4000 4000 5000 18008
821 2007‐2008 866 4/28/2007 28 Carpenter 800 10 8000.00 0 0 0 0 10000 233 0 2000 10000 0 30527 319968
822 2007‐2008 867 6/8/2007 43 General worker 350 16 5600.00 0 0 0 0 0 233 1000 2000 2000 5000 16127
823 2007‐2008 868 7/14/2007 35 General worker 350 7 2450.00 0 0 0 0 10000 233 0 0 0 0 12977
824 2007‐2008 869 8/23/2007 35 General worker 350 21 7350.00 0 100 0 1 100 0 233 2000 3000 5000 0 17877
825 2007‐2008 870 10/15/2007 48 Carpenter 800 3 2400.00 0 0 0 0 0 233 0 3000 4000 5000 14927
826 2007‐2008 871 12/7/2007 40 Steel fixer 900 24 21600.00 0 200 0 2 200 0 233 1000 1000 2000 2000 28127
827 2008‐2009 872 4/27/2008 50 Steel fixer 900 8 7200.00 0 0 0 0 0 233 4000 4000 3000 5000 23727
828 2008‐2009 873 6/19/2008 34 Pipelayer 600 28 16800.00 0 1 200 0 2 200 18000 233 1500 20000 20000 0 78827
829 2008‐2009 874 9/18/2008 36 General worker 350 10 3500.00 0 0 0 0 0 233 3000 10000 0 5000 22027
830 2008‐2009 875 12/3/2008 25 Plasterer 400 14 5600.00 0 0 0 0 10000 233 2000 0 10000 0 28127
831 2007‐2008 876 5/4/2007 26 Steel fixer 750 16 12000.00 0 0 0 0 0 250 0 2000 2000 2000 18607 322632
832 2007‐2008 877 7/14/2007 37 Steel fixer 850 5 4250.00 0 0 0 0 0 250 2000 1000 5000 5000 17857
833 2007‐2008 878 8/23/2007 40 Carpenter 800 28 22400.00 0 100 0 1 100 0 250 0 3000 3000 3000 32007
834 2007‐2008 879 9/19/2007 50 Carpenter 800 3 2400.00 0 0 0 0 0 250 1000 4000 4000 4000 16007
835 2007‐2008 880 11/16/2007 43 General worker 350 14 4900.00 0 0 0 0 0 250 0 1000 1000 1000 8507
836 2007‐2008 881 12/13/2007 48 General worker 350 3 1050.00 0 0 0 0 20000 250 0 20000 0 0 41657
837 2008‐2009 883 4/2/2008 46 General worker 350 28 9800.00 0 200 0 2 200 0 250 5000 5000 0 0 20407
838 2008‐2009 884 4/16/2008 50 General worker 350 6 2100.00 0 0 0 0 0 250 2000 2000 1000 0 7707
839 2008‐2009 885 4/30/2008 34 Metal worker 600 10 6000.00 0 0 0 0 0 250 2000 4000 5000 0 17607
840 2008‐2009 886 6/3/2008 28 Rigger 650 5 3250.00 0 0 0 0 20000 250 2000 20000 20000 0 65857
841 2008‐2009 887 6/7/2008 30 leveller 500 14 7000.00 0 0 0 0 0 250 1000 1000 30000 3000 42607
842 2008‐2009 888 6/29/2008 44 Metal worker 650 28 18200.00 0 200 0 2 200 0 250 0 5000 5000 5000 33807
843 2007‐2008 889 6/6/2007 35 Steel fixer 850 7 5950.00 0 0 0 0 0 233 2000 20000 1000 5000 34510 322630
844 2007‐2008 890 8/11/2007 46 Steel fixer 800 3 2400.00 0 0 0 0 0 233 0 5000 5000 5000 17960
845 2007‐2008 891 1/4/2008 48 Pipelayer 650 22 14300.00 0 100 0 1 100 8000 233 1000 5000 10000 0 40860
846 2007‐2008 892 4/13/2007 40 Metal worker 700 17 11900.00 0 0 0 0 0 208 0 0 5000 5000 22410 462990
847 2007‐2008 893 8/18/2007 25 site staff 13500 450 5 2250.00 0 0 0 0 10000 208 2000 2000 10000 0 26760
848 2007‐2008 894 6/14/2007 37 Metal worker 650 3 1950.00 0 0 0 0 0 233 0 5000 0 0 7510 49170
849 2007‐2008 895 11/7/2007 50 plumber 500 18 9000.00 0 0 0 0 0 233 1000 0 3000 3000 16560
850 2008‐2009 896 4/19/2008 40 Plant operator 550 45 24750.00 0 200 0 2 200 0 233 0 5000 5000 5000 40310
851 2008‐2009 897 9/7/2008 48 General worker 350 60 21000.00 0 2 200 0 2 200 0 233 2000 0 0 2000 25560
852 2008‐2009 898 4/11/2008 34 Plasterer 500 22 11000.00 0 0 0 0 0 250 0 2000 4000 6000 23600 50800
853 2008‐2009 899 9/13/2008 50 Glazier 600 11 6600.00 0 0 0 0 10000 250 2000 3000 5000 0 27200
854 2008‐2009 900 2/1/2009 26 Electrical fitter 380 5 1900.00 0 0 0 0 100000 275 2000 30000 0 0 134450 134450
855 2008‐2009 901 8/21/2008 28 plumber 400 3 1200.00 0 0 0 0 30000 233 0 20000 20000 0 71760 71760
856 2007‐2008 902 7/16/2007 34 Rigger 450 18 8100.00 0 0 0 0 9000 208 5000 5000 10000 0 38610 149840
857 2007‐2008 903 12/5/2007 33 Glazier 400 28 11200.00 0 100 0 1 100 0 208 0 2000 2000 2000 17710
858 2008‐2009 904 6/18/2008 44 Steel fixer 800 60 48000.00 0 2 300 0 3 300 0 208 3500 0 0 0 58510
859 2008‐2009 905 10/14/2008 40 Carpenter 750 28 21000.00 0 0 0 0 0 208 0 3500 5000 4000 35010
860 2007‐2008 906 6/14/2007 50 Carpenter 750 14 10500.00 0 0 0 0 0 221 1000 1000 2000 2000 17038 105218
861 2007‐2008 907 8/27/2007 26 General worker 320 28 8960.00 0 100 0 1 100 0 221 0 2000 4000 4000 19498
862 2007‐2008 908 12/6/2007 27 General worker 350 60 21000.00 0 2 200 0 2 200 0 221 0 0 5000 2500 31538
863 2008‐2009 909 5/11/2008 35 General worker 12500 416.6666667 28 11666.67 0 200 0 2 200 0 221 1000 1000 2000 2000 18205
864 2008‐2009 910 8/24/2008 30 plumber 600 14 8400.00 0 0 0 0 0 221 0 0 5000 5000 18938
865 2007‐2008 911 8/19/2007 26 Pipelayer 650 3 1950.00 0 0 0 0 0 233 2000 2000 1000 2000 9498 190500
866 2007‐2008 912 11/15/2007 37 General worker 350 27 9450.00 0 200 0 2 200 0 233 0 0 3000 3000 15998
867 2008‐2009 913 5/23/2008 33 General worker 360 19 6840.00 0 0 0 0 0 233 2000 3000 4000 4000 20388
868 2008‐2009 914 6/28/2008 40 Steel fixer 840 28 23520.00 0 100 0 1 100 0 233 0 5000 0 0 29068
869 2008‐2009 915 11/9/2008 52 Carpenter 750 60 45000.00 0 1 300 0 3 300 5000 233 0 0 2500 0 58048
870 2009‐2010 916 4/20/2009 34 Metal worker 650 23 14950.00 0 0 0 0 19000 233 1000 1000 20000 0 57498
871 2007‐2008 917 11/6/2007 28 General worker 350 14 4900.00 0 0 0 0 0 208 2000 3000 5000 0 15410 117050
872 2007‐2008 918 2/3/2008 34 Carpenter 750 28 21000.00 0 100 0 1 100 0 208 5000 5000 5000 2000 38510
873 2008‐2009 919 6/18/2008 45 General worker 350 7 2450.00 0 0 0 0 0 208 1000 10000 2500 2500 18960
874 2008‐2009 920 7/5/2008 31 plumber 600 3 1800.00 0 0 0 0 0 208 0 2000 5000 5000 14310
875 2009‐2010 921 5/6/2009 25 General worker 350 21 7350.00 0 100 0 1 100 9500 208 2000 5000 5000 0 29860
876 2007‐2008 922 6/9/2007 43 Steel fixer 800 28 22400.00 0 200 0 2 200 0 250 0 2000 2000 5000 31960 98040
877 2007‐2008 923 6/28/2007 56 Metal worker 750 3 2250.00 0 0 0 0 0 250 2000 2000 0 0 6810
878 2008‐2009 925 5/13/2008 50 scaffolding worker 650 7 4550.00 0 0 0 0 10000 250 0 0 10000 0 25110
879 2008‐2009 926 6/17/2008 34 welder 700 28 19600.00 0 100 0 1 100 0 250 2000 2000 5000 5000 34160
879 Mid‐value 616.7 16.92 10473.79 215.19 16.72 3.081325301 139 4426 267 2047 2339 3794 2392 27418 HK$2,395,049
511.5 From regression mode
80 2011‐2012 121 39211 48 Carpenter 650 14 9100 0 0 0 0 4000 233.3333333 2000 2000 3000 0 21667 HK$23,144
160 2010‐2011 199 39645 42 Carpenter 850 15 12750 0 0 0 0 0 266.6666667 1000 0 2000 2000 18423 HK$18,562
240 2008‐2009 279 40008 39 Carpenter 950 24 22800 0 200 0 2 2200 0 391.6666667 2000 0 0 3000 30550 HK$27,866
320 2007‐2008 359 40602 37 Steel fixer 1100 7 7700 0 0 0 0 6000 291.6666667 2000 2000 1000 1000 24700 HK$21,655
400 2007‐2008 440 39530 44 General worker 350 18 6300 0 0 0 0 10000 250 2000 2000 9000 0 30883 HK$32,846
480 2008‐2009 522 39921 42 General worker 400 14 5600 0 0 0 0 10000 300 0 0 10000 0 26230 HK$29,020
560 2010‐2011 602 39522 46 Carpenter 800 14 11200 0 0 0 0 0 275 0 0 0 0 15617 HK$13,816
640 2010‐2011 683 40975 40 Carpenter 1000 17 17000 0 0 0 0 20000 291.6666667 0 10000 10000 0 57718 HK$61,809
720 2010‐2011 764 39949 29 scaffolding worker 700 26 18200 0 1 200 0 2 200 0 250 0 3000 3000 7000 34807 HK$27,418
800 2009‐2010 845 39344 28 scaffolding worker 600 6 3600 0 0 0 0 10000 233.3333333 0 0 10000 0 24153 HK$26,950
Post‐verification: Financial loss
1001 8/18/2014 46 concreter 1500 15 22500 200 2 6200 5000 1110 500 0 0 37560
1002 3/12/2015 52 leveller 24000 800 18 14400 2000 300 3 5600 8000 1110 0 500 0 0 33050
1003 4/22/2015 37 formworker 1500 3 4500 2000 1110 0 500 0 0 8560
1004 8/6/2015 48 metal worker 1200 7 8400 5800 1110 2000 500 4000 0 22650
1005 5/17/2014 36 pipe worker 1600 16 25600 1000 1110 0 500 0 0 30770
1006 8/20/2014 44 formworker 1500 21 31500 300 3 3900 9600 1110 0 1000 0 0 50260
1007 10/5/2014 52 steel fixer 2000 12 24000 0 1110 0 500 0 0 28010
1008 12/14/2014 60 steel fixer 1800 10 18000 0 1110 0 500 0 0 21410
1009 2/12/2015 29 leveller 900 30 27000 3 300 3 0 1110 0 500 0 0 34010
1010 3/16/2015 31 metal worker 1300 15 19500 0 1110 0 0 0 22560
1011 3/27/2015 48 steel fixer 1800 14 25200 0 1110 0 500 0 0 29330
1012 4/13/2015 47 operator 1600 6 9600 0 1110 6000 500 5000 0 23170
1013 4/28/2015 55 general worker 750 14 10500 0 1110 0 500 0 0 13160
1014 5/3/2015 28 general worker 700 28 19600 4 300 3 0 1110 0 500 0 0 25970
1015 12/13/2015 36 formworker 30000 1000 15 15000 2000 0 1110 0 500 0 0 20110
1016 2/13/2016 41 steel fixer 1800 28 50400 4 600 6 3400 3500 1110 0 500 0 0 71150
1017 3/18/2016 47 general worker 800 7 5600 0 1110 0 500 0 2000 9770
1018 3/29/2016 59 pipe worker 1600 10 16000 0 1110 0 500 0 0 19210
1019 4/14/2016 35 general worker 700 16 11200 0 1110 0 500 0 1500 15430
1020 5/27/2016 40 general worker 700 7 4900 2000 1110 0 500 0 9000
1021 7/11/2016 27 formworker 1600 14 22400 1400 1110 0 500 0 0 27650
1022 7/19/2016 38 steel fixer 2000 45 90000 3 400 4 400 1110 0 500 0 0 107010
1023 9/13/2016 43 general worker 550 21 11550 2500 1110 0 500 0 0 16815
1024 9/24/2016 46 formworker 1700 3 5100 2000 1110 0 500 0 0 9220
1025 11/1/2016 57 formworker 1800 11 19800 0 1110 0 500 0 0 23390
1026 11/18/2016 39 foreman 32000 1066.666667 5 5333.333333 2000 0 1110 0 500 0 3000 12476.6667
1027 11/23/2016 28 electric worker 1500 12 18000 0 1110 0 500 0 0 21410
1028 11/29/2016 44 pipe worker 1400 16 22400 0 1110 0 500 0 0 26250
1029 12/4/2016 54 general worker 600 7 4200 0 1110 0 500 0 0 6230
1030 1/7/2017 39 formworker 1500 19 28500 0 1110 0 500 0 0 32960
1031 1/19/2017 44 steel fixer 2000 21 42000 400 4 400 1110 0 500 0 0 48210
1032 2/18/2018 36 general worker 750 6 4500 2000 1110 0 500 0 0 8560
1033 10/18/2014 56 pipe worker 1300 12 15600 0 1110 0 500 0 0 18770
1034 11/16/2014 49 operator 1400 7 9800 0 1110 4000 500 0 0 16390
1035 12/20/2014 43 steel fixer 2000 9 18000 0 7600 1110 0 500 0 29010
1036 1/6/2015 39 steel fixer 1900 14 26600 200 2 2200 1110 0 500 0 0 33070
1037 3/20/2015 36 general worker 800 11 8800 1500 1110 0 500 0 0 12790
1038 4/3/2015 46 general worker 750 3 2250 1500 1110 0 500 0 0 5585
1039 6/17/2015 47 formworker 1800 11 19800 0 1110 0 500 0 0 23390
1040 9/19/2015 35 formworker 1700 7 11900 0 1110 0 500 0 0 14700
1041 11/13/2015 40 general worker 700 10 7000 2500 1110 0 500 0 0 11810
1042 12/18/2015 32 metal worker 1300 7 9100 0 1110 0 500 0 0 11620
1043 5/7/2016 37 pipe worker 1500 4 6000 2000 1110 2400 500 0 0 12610
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Appendix X: Result of Questionnaire survey
Electricity
Protection 
of eye
Use of 
flammable 
liquids
Woodworking 
machinery
Suspended 
working 
platforms
Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20 Q21 Q22 Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30 Q31 Q32 Q33 Q34 Q35 Q36 Q37 Q38 Q39 Q40 Q41 Q42 Q43 Q44 Q45 Q46 Q47 Q48 Q49 Q50 Q51 Q52 Q53 Q54 Q55 Q56
1 Project QS Surveryor More than 20 project management level Degree 5 4 5 4 4 4 4 5 4 4 4 4 4 4 5 5 4 4 4 5 5 5 4 5 5 5 5 5 5 4 5 5 4 4 5 4 5 4 5 5 5 4 5 5 4 5 5 5 4 4 5 5 5 4 5 5 Nil
2 CM Builder More than 20 project management level Post graduate 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 Nil
3 PM Builder More than 20 project management level Post graduate 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 Nil
4 PM Project Manager 16‐20 project management level Degree 5 4 4 4 3 5 5 5 4 5 5 4 3 4 4 5 5 4 3 4 3 5 5 4 NA NA 5 4 4 5 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 4 5 5 5 5 5 4 4 4 See raw data 
5 NA Engineer <5 Design & supervision Degree 4 3 4 4 NA 5 5 4 4 5 4 4 4 5 5 5 3 4 4 4 3 4 4 5 5 4 4 5 4 5 4 4 4 4 4 4 4 4 5 4 4 4 4 5 4 4 4 5 4 4 4 5 4 4 4 5 Nil
6 Graduate Engineer Engineer <5 NA Degree 5 4 NA 3 3 5 4 5 4 4 4 3 5 5 5 5 4 4 4 4 4 5 4 3 5 5 4 3 4 5 5 3 3 5 4 5 4 4 3 3 4 5 4 4 4 4 5 5 5 5 5 5 5 5 5 5 Nil
7 Engineer Engineer More than 20 project management level Post graduate 4 3 4 4 3 3 3 3 4 4 3 3 3 3 3 3 3 3 3 3 3 4 4 4 3 3 4 4 4 5 5 3 3 4 5 5 5 5 4 3 4 5 4 4 4 3 4 4 5 4 4 3 5 5 4 4 Nil
8 Graduate Engineer Builder <5 Technical/ site level Degree 5 4 5 5 5 4 4 4 4 4 4 4 5 5 5 5 5 5 5 4 5 5 5 5 4 4 4 4 4 4 4 4 4 5 5 5 5 5 4 4 4 5 4 4 4 5 5 5 4 4 4 4 5 4 4 4 Nil
9 Engineer Engineer <5 Technical/ site level Degree 4 4 4 4 4 4 4 4 4 3 4 4 4 4 4 4 4 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 Nil
10 NA Site coordinator More than 20 project management level Post graduate 5 5 5 5 5 5 5 5 5 5 5 4 4 4 5 5 5 5 5 4 4 5 4 3 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 4 5 4 5 5 4 4 5 5 5 5 Nil
11 Site agent Builder More than 20 project management level Post graduate 4 4 4 4 4 5 5 5 5 5 4 4 4 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 4 4 5 5 5 5 5 5 5 4 4 4 4 4 4 4 3 3 3 3 3 4 4 4 4 4 4 Nil
12 PM Project Manager More than 20 senior management level Degree 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 3 3 3 4 4 4 4 4 4 4 4 4 4 5 4 5 5 5 5 4 5 5 5 5 5 5 5 3 4 3 4 4 4 4 4 4 4 4 See raw data 
13 GM Project Manager More than 20 senior management level Post graduate 4 4 5 5 4 4 4 5 5 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 5 3 4 4 4 5 5 5 4 5 4 4 4 4 5 4 4 5 5 4 5 4 4 4 4 4 4 5 4 4 Nil
14 PM Builder More than 20 senior management level Degree 4 4 4 3 4 5 4 4 5 3 4 3 4 3 3 3 4 3 3 4 3 5 4 4 5 5 5 4 5 5 5 5 5 4 5 5 5 4 4 5 5 5 5 5 5 4 4 5 5 5 4 4 5 4 5 5 Nil
15 NA Project Manager More than 20 project management level Degree 4 4 4 4 4 5 4 4 5 4 4 5 4 4 4 5 5 4 4 4 4 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 4 5 5 5 5 5 5 5 Nil
16 Engineer Engineer 5‐10 Technical/ site level Post graduate 5 5 5 5 4 5 4 5 5 5 5 4 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 Nil
17 Assistant Engineer Engineer <5 Technical/ site level Post graduate 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 Nil
18 Engineer Contracts manager 16‐20 project management level Post graduate 4 4 4 4 4 4 4 4 4 4 5 4 4 4 4 5 5 4 5 5 4 5 5 4 5 5 4 5 4 4 4 5 4 4 5 4 5 5 5 4 5 5 4 5 4 4 4 4 5 4 4 5 5 5 4 5 Nil
19 Technical Officer Technical Officer 5‐10 project management level Degree 4 4 4 4 3 4 3 4 3 3 4 3 2 2 5 3 3 3 NA 2 3 4 4 4 3 3 4 3 NA NA NA 4 3 4 3 3 4 3 NA NA 4 4 3 3 3 3 4 4 3 3 4 3 4 4 3 4 Nil
20 QS QS 5‐10 Technical/ site level Post graduate 4 4 3 2 3 5 3 5 3 5 5 5 4 3 3 4 4 3 3 4 1 4 3 5 4 4 4 3 5 4 4 5 5 5 4 4 4 3 4 5 4 4 4 5 5 4 5 4 5 5 4 3 3 3 4 5 Nil
21 Contract Manager Contracts manager More than 20 senior management level Post graduate 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 Nil
22 Contract Manager Contracts manager More than 20 senior management level Post graduate 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 Nil
23 CM Contracts manager More than 20 senior management level Post graduate 5 5 4 5 4 4 4 5 5 5 4 4 4 5 5 5 4 4 4 5 4 4 4 4 4 5 5 4 4 4 4 5 5 4 4 5 5 5 4 5 5 5 5 5 5 5 4 4 5 5 4 4 4 4 5 5 Nil
24 PM Builder More than 20 project management level Post graduate 4 3 4 3 3 3 3 3 2 4 3 3 3 3 4 3 3 4 3 3 4 3 3 3 4 3 3 3 3 3 3 3 3 3 3 3 3 3 3 4 3 4 3 3 3 3 3 3 3 3 4 3 4 3 3 3 Nil
25 PM Builder 16‐20 project management level Post graduate 5 5 3 4 3 4 4 4 4 5 5 5 5 5 5 5 5 4 5 3 4 5 4 3 4 4 4 4 4 NA 5 5 4 4 5 5 5 5 4 5 4 4 4 4 4 4 5 4 5 5 4 5 4 5 4 5 Nil
26 Contract Manager Contracts manager More than 20 senior management level Post graduate 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 Nil
27 Project Manager Project Manager 16‐20 project management level Degree 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 Nil
28 Surveyor Project Manager More than 20 project management level Post graduate 5 5 5 5 5 4 5 5 5 5 5 4 4 4 5 5 5 5 5 5 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 See raw data 
29 NA Engineer More than 20 Technical/ site level Degree 5 5 5 5 4 5 4 5 4 4 5 4 4 4 4 4 5 5 4 4 5 5 5 5 5 5 4 4 5 5 4 5 5 5 5 4 5 4 5 5 4 5 4 5 5 4 5 4 5 5 5 5 5 4 5 5 Nil
30 Project Manager Project Manager More than 20 senior management level Degree 5 4 4 4 4 4 4 4 5 5 5 4 3 4 5 5 5 4 4 4 4 5 4 4 4 4 4 4 4 5 5 4 4 5 4 4 5 4 4 4 4 4 4 4 4 4 4 4 5 5 4 4 4 4 5 4 Nil
31 Engineer Engineer 11‐15 Technical/ site level Degree 5 5 5 5 4 5 5 5 5 5 5 4 3 4 3 4 4 5 3 NA 5 5 5 5 5 5 5 5 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 4 5 4 5 5 5 5 4 5 4 5 Nil
32 Director Builder More than 20 senior management level Degree 5 5 4 5 4 5 4 4 5 5 4 4 3 3 3 3 4 4 4 4 3 5 5 5 5 5 4 5 5 5 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 4 4 4 4 5 5 5 5 5 See raw data 
33 Assistant CM Contracts manager More than 20 senior management level Post graduate 4 4 5 4 5 5 5 4 4 4 5 5 5 4 4 4 5 5 5 4 5 5 5 5 5 4 4 5 5 5 5 4 4 5 5 4 4 4 5 4 4 4 4 4 4 4 5 5 4 4 5 5 5 5 4 4 Nil
34 Commerical Manager Contracts manager More than 20 senior management level Post graduate 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 Nil
35 Project Manager Project Manager 16‐20 project management level Degree 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 Nil
36 Inspectior of works Builder More than 20 Technical/ site level Msc 5 5 5 3 4 5 3 4 5 5 5 5 5 5 5 5 5 5 5 5 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 1 5 5 5 5 5 5 5 5 5 Nil
37 Assistnat Architect Architect More than 20 project management level Post graduate 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 4 5 5 5 5 5 5 5 5 5 Nil
38 Manager Project Manager 16‐20 project management level Degree 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 Nil
39 Project Manager Project Manager 16‐20 project management level Degree 5 5 5 5 4 5 5 4 4 4 4 4 4 5 5 5 4 4 4 4 4 5 5 4 4 5 5 5 5 4 4 4 4 4 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 4 5 5 5 5 5 5 Nil
40 Director Builder More than 20 senior management level Post graduate 5 5 5 4 4 5 5 5 5 5 5 4 4 4 5 5 5 5 5 5 5 5 4 4 5 5 4 5 5 5 4 5 5 5 5 5 5 5 5 5 5 5 4 5 4 5 5 5 5 5 4 5 5 5 5 5 Nil
41 QS QS 5‐10 Technical/ site level Degree 4 4 3 4 4 4 3 3 4 4 3 3 3 3 3 4 4 4 4 3 4 4 4 4 4 4 4 4 4 5 5 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 Nil
42 QS QS <5 project management level Degree 4 4 5 4 4 4 3 4 3 4 3 4 3 3 4 4 4 4 3 4 4 4 3 4 3 4 3 4 3 4 4 3 4 3 4 4 4 3 4 4 4 3 4 4 3 4 3 3 4 3 4 3 4 3 4 3 Nil
43 QS QS <5 Technical/ site level Degree 4 3 4 4 3 3 3 4 4 4 3 3 3 4 4 4 4 3 4 3 4 3 NA 4 3 3 4 3 5 3 2 3 4 3 4 4 3 4 5 5 5 4 3 3 4 4 4 4 5 5 5 5 4 4 4 5 Nil
44 Commerical Manager Contracts manager More than 20 senior management level Degree 4 4 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 4 5 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 4 5 5 5 5 5 4 5 5 5 5 5 5 5 5 5 5 5 Nil
45 SPM Project Manager 16‐20 project management level Degree 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 Nil
46 Techinical Manager Builder 16‐20 project management level Post graduate 5 4 5 4 3 4 4 4 4 4 4 3 3 3 4 4 4 4 4 3 3 5 5 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 5 5 5 5 5 Nil
47 Senior Manager Builder More than 20 project management level Post graduate 5 5 5 4 4 5 4 4 5 5 4 4 4 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 4 4 5 5 5 5 Nil
48 Contract Manager Contracts manager More than 20 senior management level Post graduate 4 4 4 4 4 5 4 4 4 4 4 4 5 5 4 5 5 4 4 5 4 5 5 4 5 5 4 5 5 5 4 5 4 5 5 4 5 4 4 4 5 5 4 5 5 4 4 4 5 5 5 4 4 4 5 5 Nil
49 APM Project Manager 16‐20 project management level Degree 4 4 4 4 5 4 5 5 5 5 5 5 4 4 4 4 5 5 5 5 5 4 4 5 5 4 4 4 4 5 5 5 5 5 4 4 4 4 4 4 5 5 5 5 5 5 5 5 5 5 4 4 4 4 4 4 Nil
50 Manager Project Manager More than 20 senior management level Degree 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 Nil
51 Project Manager Project Manager More than 20 senior management level Degree 4 4 3 4 4 4 4 3 4 4 5 4 4 4 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 NA 4 5 5 4 5 4 4 4 4 4 4 4 4 5 4 4 NA NA 4 4 4 4 4 4 4 4 Nil
52 NA Builder More than 20 Technical/ site level Post graduate 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 See raw data 
53 Project officer Project Manager More than 20 project management level Degree 4 5 4 5 5 4 5 4 4 5 5 5 4 4 4 5 5 5 5 4 5 4 4 4 5 4 4 5 5 5 5 5 4 5 5 5 5 5 4 4 4 4 4 5 4 4 4 4 4 4 4 4 4 4 4 5 Nil
54 Project Manager Project Manager More than 20 project management level Post graduate 4 4 4 4 4 4 4 4 5 4 5 4 4 4 4 4 4 4 4 4 4 5 4 4 4 5 4 4 4 4 4 5 4 4 4 4 4 4 4 4 4 4 4 4 4 3 4 4 5 5 4 4 4 4 4 5 Nil
55 APM Project Manager 16‐20 project management level Degree 5 4 3 4 3 5 3 4 5 3 5 5 4 3 4 5 5 4 4 3 3 5 4 4 5 5 4 3 5 NA 3 4 3 5 5 4 3 4 4 3 3 5 4 5 4 4 4 3 5 5 3 3 4 4 3 5 Nil
56 Assistant Planning Enginee Engineer 11‐15 project management level Post graduate 4 4 3 4 3 4 3 3 3 4 4 3 4 3 4 3 4 3 4 3 4 4 4 3 3 4 4 3 3 4 3 4 3 4 4 3 3 4 3 4 3 4 3 4 4 3 4 4 3 4 4 4 4 3 4 4 Nil
57 QS QS <5 project management level Degree 3 3 3 3 3 3 4 4 4 3 3 4 3 3 3 4 4 4 4 4 3 3 4 3 3 3 4 4 4 3 3 3 3 4 4 4 4 4 3 3 3 4 4 3 3 3 4 4 3 3 3 3 4 4 4 4 Nil
58 Senior Manager Project Manager 16‐20 project management level Post graduate 5 4 4 5 4 5 4 4 4 4 4 5 3 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 5 5 5 4 4 5 4 4 4 4 4 4 4 4 4 4 4 5 4 4 4 4 4 4 4 4 4 Nil
59 PM Project Manager 16‐20 project management level Degree 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 Nil
60 Assistnat Project Manager Builder 16‐20 project management level Degree 5 5 4 5 4 4 4 3 4 4 3 3 4 4 4 4 4 4 4 4 4 5 5 4 5 4 4 4 3 4 4 3 3 4 4 4 4 3 4 4 3 3 4 3 3 5 4 4 3 3 3 3 4 4 4 4 Nil
61 Project Manager Project Manager 5‐10 project management level Degree 5 4 5 4 5 5 4 5 5 5 5 4 3 3 3 3 4 3 3 3 4 5 4 4 4 4 4 4 4 5 5 5 5 5 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 Nil
62 Survery Officer QS More than 20 Technical/ site level Degree 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 Nil
63 Project Manager Builder 16‐20 project management level Post graduate 4 4 3 4 3 5 3 4 4 4 4 4 4 3 3 4 5 4 3 4 4 4 3 3 4 3 4 3 3 4 4 5 4 4 4 5 5 4 4 3 3 4 3 4 3 3 4 3 4 3 3 3 4 3 3 3 Nil
64 Projet Manager Project Manager More than 20 project management level Post graduate 3 4 4 3 4 4 3 4 3 3 3 4 4 4 3 4 4 4 4 4 4 4 4 3 4 4 3 3 4 3 4 4 4 4 4 3 4 3 4 3 4 3 4 4 4 3 4 3 4 4 4 3 4 4 4 4 Nil
65 Manager Project Manager More than 20 senior management level Post graduate 4 5 5 4 3 5 4 4 5 4 5 5 4 4 5 4 4 4 5 5 4 5 5 5 5 5 5 5 5 5 4 5 3 4 5 4 4 4 4 4 4 4 4 5 4 3 NA 4 5 4 5 4 4 5 5 5 Nil
66 Senior Contract Manager Contracts manager More than 20 senior management level Post graduate 4 4 4 4 4 4 4 4 4 5 4 5 4 4 4 5 5 5 5 4 3 5 5 4 5 4 4 4 4 5 5 5 4 5 5 4 5 4 4 4 4 4 4 5 5 4 4 4 5 5 4 4 4 4 4 4 Nil
67 Senior Project QS QS More than 20 project management level Degree 5 5 5 5 5 5 5 5 5 5 4 5 4 4 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 Nil
68 NA Project Manager More than 20 project management level Degree 5 5 5 5 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 4 4 5 5 5 5 5 4 4 4 5 5 4 4 4 4 4 5 See raw data 
69 Contract Manager Contracts manager More than 20 senior management level Post graduate 4 4 4 4 4 5 4 5 4 4 4 4 4 4 4 4 4 4 4 4 4 4 3 4 3 4 4 4 4 4 4 4 4 4 4 3 4 3 4 4 4 4 4 4 4 5 4 5 5 5 5 5 5 5 5 5 Nil
70 Site agent Project Manager More than 20 senior management level Post graduate 5 5 NA 2 2 5 3 4 5 4 5 4 4 4 4 5 5 4 5 4 4 5 4 4 5 4 4 3 2 4 4 5 4 3 3 4 4 2 3 4 4 4 4 4 4 3 3 2 5 5 4 4 5 5 5 5 Nil
71 Project Manager Project Manager More than 20 project management level Degree 4 4 4 4 4 4 4 4 4 4 3 4 3 4 4 3 3 3 3 3 4 3 4 4 3 3 3 3 4 4 3 4 4 3 4 4 4 4 3 3 4 4 4 3 3 3 4 4 3 3 4 43 3 4 4 4 Nil
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Appendix X: Summary of Questionnaire Survey
1 
Appendix XI: Cluster for safety investment 
The  proposed  cluster   for  safety  investment  in  safety  equipment,  safety  training  and 
safety  promotion  aims  to  reduce  financial  loss  of  accident  and  improve  safety  
performance  of  construction project. The study is based on construction project and accident 
cases  in Hong Kong. The framework separated  into three catalogues:  (E) safety equipment,  (T) 
safety training and (P) safety promotion. 
No Cluster Area Description 
E.1.1 Duties of 
proprietor/ 
Duties of 
employed 
worker 
Use of Personal 
Protective 
Equipment (PPE) 
The proprietor should provide necessary PPE to the worker  
E.1.2 The PPE should be in good condition and maintained properly 
E.1.3 The proprietor should provide training to the worker for the use 
of PPE 
E.1.4 In case of insufficient ventilation, wear suitable respiratory 
equipment 
E.1.5 During fumigation/spraying wear suitable respiratory 
equipment 
E.1.6 Indicate the location of safety equipment. For example: fire-
fighting equipment  
T.1.1 Duties of 
proprietor/ 
Duties of 
employed 
worker 
General The proprietor should employ persons who are issued with 
certificate for attendance at relevant mandatory safety training 
course and which has not expired.  
T.1.2 The worker should has valid mandatory safety training. If he/ 
she is still employed to carry out 
construction work or his/ her certificate is going to be expired, 
he/ she should make an application as soon as possible to get a 
replacement certificate. 
T.1.3 All worker has undertaken an approved training course and 
possesses a certificate of completion in respect of that course 
issued by the Authority or relevant authority body 
T.1.4 The worker should be at least 18 years old and holds a valid 
certificate according to the F&IU (Chapter 59) 
T.1.5 The proprietor should update health and safety training plan 
regularly 
T.1.6 All workers who are undergoing on-site training, as part of an 
approved training course, under the supervision of a person 
authorized in writing by the approved authority. 
T.1.7 Workers should be trained to use relevant PPE 
T.1.8 Toolbox talk or specific training should be provided  
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P.1.1 Duties of 
proprietor/ 
Duties of 
employed 
worker 
Safety Policy 
(General) 
Senior management provide safety resource and support in 
safety promotion 
P.1.2   Safety handbook provided to worker 
P.1.3   Safety bulletin boards provided in the construction site 
P.1.4   Record safety record of employee 
P.1.5  Employment of 
Safety Officer and 
Safety Supervisor 
Employ sufficient and experienced safety officer and safety 
supervisor on site 
P.1.6   The safety officer and safety supervisor assist in conducting 
safety promotion, health assurance and personal protection 
programmes. 
P.1.7   Provide on job and off duty training to safety officer and safety 
supervisor to update & review their knowledge 
P.1.8 Display 
safety issue 
of work 
General Issue construction site inspection report according to the 
legislative requirement 
P.1.9   Displaying safety materials on safety bulletin boards that 
worker can read and understand 
P.1.10   Comparative accident statistics displayed to motivate workers 
P.1.11   Display safety signs and posters inside site area 
P.1.12   Display safety signs and notice to let worker know the first aid 
station and rest area 
P.1.13   Display accident rate and no of accident on the safety bulletin 
boards to remind workers 
P.1.14 Morning 
assemble 
General Notify special work schedule in that day to workers 
P.1.15   Workers do morning exercise in the morning assemble 
P.1.16   Record the attendance of worker  
P.1.17 Safety 
committee 
General Safety committees should be assigned. The ratio between main 
contractor and sub-contractor is 1:1 
P.1.18   Regular monthly safety committee meeting is encouraged 
P.1.19 Safety walk General Joint client-contractor safety walk biweekly 
P.1.20   Record should be kept for reference and following up action 
P.1.21 Safety 
Inspection 
General Inspection and special care for the special precautions area 
stated according to the F&IU (Chapter 59) 
P.1.22   Written report should be kept for record and reference 
P.1.23 Repair report General Remedial action should be done immediately if there are unsafe 
hazard on the site 
P.1.24   Safety Officer or Site management should inspect the unsafe 
hazard area again after repair done 
P.1.25   Repair of safety equipment and PPE should be done 
P.1.26   Record should be kept 
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P.1.27 Safety audit General Independent safety audit should be done according to F&IU 
requirement 
P.1.28   Senior management should participate in the safety audit 
P.1.29   Follow up action should be done if suggestion arisen by safety 
auditor 
P.1.30   Record should be kept 
P.1.31 Safety 
assemble 
General Drill tests, seminars provided in the construction every three 
months 
P.1.32   Invite officer from the Labor Department or Occupational 
Safety & Health Council to promote site safety  
P.1.33   Exercise share  
P.1.34 Incentive 
scheme 
General Safety awards to worker. For example: Best safe worker 
competition 
P.1.35   Safety awards to sub-contractor 
P.1.36   Encourage worker to participate in individual safety 
competition  
P.1.37   Encourage Main contractor and sub-contractors to participate 
in group safety competition 
E.2.1 Work for 
Asbestos 
matter 
General PPE Suitable protective equipment should be provided and 
maintained in good condition. The PPE may include: goggles, 
spectacles, face shield, respirator and mouth piece  
E.2.2  Use and 
maintenance of 
control measures 
PPE or facilities provided should be properly used and applied 
E.2.3  Cleanliness of 
premises and 
plant 
Vacuum cleaning equipment or other method should be used to 
clean the premises and plant to prevent discharge of asbestos 
dust into the air. 
E.2.4  Prevention of 
spread of asbestos 
Separate facilities should be provided for washing and 
changing of PPE, personal clothing and respiratory protective 
equipment  
E.2.5  Prevention or 
Exposure of any 
workman to 
asbestos should be 
prevented. 
The respiratory protective equipment should be used by 
particular workman and should not share the equipment. 
E.2.6   The respiratory protective equipment should be effective 
enough to reduce or eliminate the concentration of asbestos 
level into a control limit level. 
E.2.7   Workman should know how to use the respiratory protective 
equipment. 
E.2.8   Approved respiratory protective equipment should be provided 
to every workman who is or is liable to be exposed to asbestos. 
E.2.9   The exposure of any workman to asbestos should be reduced to 
the lowest level reasonably practicable by measures other than 
the use of respiratory protective equipment. 
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E.2.10  Washing, storage 
and changing 
facilities 
The facilities of personal protective clothing, personal clothing 
and respiratory protective equipment should be provided and 
separated from each other 
E.2.11   Adequate and suitable facilities should be provided for the 
storage of respiratory protective equipment. 
E.2.12  Protective 
equipment 
zone 
No worker is allowed to enter or remain in a protective 
equipment zone unless he/she is wearing suitable approved 
respiratory protective equipment and suitable protective 
clothing. 
E.2.13   Suitable approved respiratory protective equipment and 
suitable protective clothing should be provided for every 
worker in the protective equipment zone. 
E.2.14   Protective equipment zone should be clearly demarcated and 
identified by notices. Any worker who enters the area must 
wear suitable approved respiratory protective equipment and 
suitable protective clothing. 
E.2.15   Any area where concentration of asbestos in the air with 
asbestos exceeds or is liable to exceed the control limit should 
be designated as protective equipment zone. 
E.2.16   Any area where work with asbestos coating, asbestos insulation 
or amphibole asbestos is being carried out should be designated 
as protective equipment zone. 
E.2.17  Use and 
maintenance 
of control 
measures 
Any control measure, PPE, facilities should be maintained in 
an efficient status, working order and in good repair. 
E.2.18  Safety 
information, 
instruction and 
training 
Every worker who works with asbestos should be trained and 
instructed in the purpose, proper use and limitations of any 
control measure, PPE, or facilities provided in pursuance of the 
Regulation. 
T.2.1 Work for 
Asbestos 
matter 
Safety 
information, 
instruction and 
training 
The worker should get adequate information about risks of 
asbestos and the precautions liable to be exposed to be 
exposure. 
T.2.2   Every worker who works with asbestos should be trained and 
instructed in the safety precautions for working with asbestos. 
T.2.3   Every worker who works with asbestos is trained and 
instructed in the purpose, proper use and limitations of any 
control measure, PPE or facility provided according to the 
Regulation. 
E.3.1 Working for 
blasting 
process 
General PPE Suitable protective equipment should be provided and 
maintained in good condition. The PPE may include: goggles, 
spectacles, helmet, face shield, respirator and mouth piece  
  Safety 
information, 
Every worker who is employed in the blasting process an PPE 
designed to enclose the head, face and neck of such person 
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instruction and 
training 
E.3.2   The worker should attend approved mandatory training course 
and trained to use PPE 
E.3.3   The safety equipment and PPE should be approved according 
to the regulation   
T 3.4   Competent worker (pass in training) is allowed to work with 
blasting materials 
T 3.5   Sufficient training should be provided to worker and record 
E.4.1 Use of hoist General PPE Suitable protective equipment should be provided and 
maintained in good condition. The PPE may include: safety 
belt 
E 4.2  Boatswain’s 
chairs 
Boatswain’s chair or similar plant or equipment should not be 
used on a construction site. 
 
E.4.3   No person under 18 years of age should be employed  
(i) to operate any mechanical equipment.  
(ii)  give signals to the operator of any mechanical equipment. 
E.4.4  Prevention of 
drowning 
Suitable rescue equipment should be provided. 
E.4.5  Health and 
welfare 
Adequate first aid equipment should be provided. 
 
E.4.6   Equipment in the first aid box or cupboard should be 
maintained in a serviceable and sanitary condition. 
T.4.1 Use of hoist Trained workmen 
to 
operate hoist or 
give 
signals 
A well trained and competent worker is required to operate 
mechanical equipment. 
T.4.2   A hoist should only be operated by a trained and competent 
operator. 
T.4.3  Trained workmen 
to 
erect scaffold 
under 
supervision 
No scaffold should be erected, substantially, added to, altered 
or dismantled on a construction site except by workmen who 
are adequately trained and possess adequate experience of such 
work. 
T.4.5  Team to include 
persons trained in 
first aid 
(i) A team of responsible persons should include at least one 
person trained in first aid where 30 to 99 workmen are 
employed on a site according to F&IU requirement.  
(ii) A team of responsible persons should include at least two 
persons trained in first aid where 100 or more workmen are 
employed on a site according to F&IU requirement. 
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E.5.1 Work at 
confined 
space 
General PPE Suitable protective equipment should be provided and 
maintained in good condition. The PPE may include: Goggles, 
spectacles, face shield, respirator and mouth piece 
  Use of PPE Workers who entering or remaining in the confined space 
should be properly wearing an approved breathing apparatus. 
E.5.2  Watchman Workers who entering or remaining in that particular confined 
space should wear a suitable safety harness connected to a 
lifeline that is strong enough to enable him/her to be pulled out. 
The free end of the lifeline should be held by a person outside 
the confined space who has sufficient physical strength to pull 
the person out of the confined space. 
E.5.3  Emergency 
procedures 
A sufficient number of persons who know how to use the safety 
equipment should be present. 
E.5.4  information, 
instructions 
All necessary equipment should be provided to ensure the 
safety and health of workers in a confined space 
E.5.5  General The use of appropriate monitoring equipment should be 
recommended and the manner of its use should be specified. 
E.5.5  certified workers Any safety equipment or emergency facilities should be made 
full and proper use while working in a confined space. 
E.5.6   Any fault or defect in any safety equipment or emergency 
facilities provided under the Regulation should be reported to 
the proprietor or contractor while working in a confined space 
T.5.1 Work in 
confined 
space 
Provision of 
information, 
instructions 
Instructions, training and advice should be provided to all 
workers working within a confined space or assisting with such 
work from immediately outside the confined space to ensure 
the safety and health of all workers in the confined space. 
T.5.2  Submission of 
assessment and 
recommendations 
Workers should attended training course provided by a 
proprietor or contractor regarding working in a confined space. 
T 5.3   Competent worker is allowed to work in confined space  
E.6.1 Cartridge 
operated 
fixing tools 
General PPE Suitable protective equipment should be provided and 
maintained in good condition. The PPE may include: Goggle, 
mask, glove 
E.6.2  Storage of 
cartridge operated 
fixing tool 
and ancillary 
equipment 
A tool box of strong construction and fitted with locking device 
should be provided for the storage of every cartridge operated 
fixing tool, its cartridges, pins and ancillary equipment. 
E.6.3  Wearing of 
protective 
equipment 
Operator should wear proper PPE 
E.6.4  Misuse of PPE No person should misuse or interfere with any protective 
equipment. 
E.7.1 Dangerous 
substances 
General PPE Suitable protective equipment should be provided and 
maintained in good condition. The PPE may include: Goggles, 
spectacles, face shield, respirator and mouth piece 
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E.7.2  Safety 
information, 
training and 
precautions 
The proprietor should ensure that every employee who is or 
may be exposed to a dangerous substance should be used 
protective clothing or equipment provided. 
E.7.3  Protective 
clothing 
and equipment 
The proprietor should provide appropriate clothing and 
equipment for the workers who may contact with a dangerous 
substance which may cause bodily injury to that person. 
E.7.4   The proprietor should ensure that the protective clothing and 
equipment  
(i) are fully and properly used by the workers who contact 
with a dangerous substance. 
(ii) are maintained in good repair and are thoroughly cleansed 
after used 
E.7.6   Suitable storage facilities for the protective clothing and 
equipment should be provided. 
E.7.7  Safety precautions 
to 
be taken and use 
of 
protective 
clothing 
Workers should make full and proper use of the protective 
clothing and equipment provided by the proprietor. 
E.7.8  Misuse of labels, 
notices, and 
protective 
clothing and 
equipment 
No worker should misuse or interfere with any label, notice, or 
protective clothing or equipment provided by the proprietor. 
T.7.1 Work with 
dangerous 
substances 
Safety 
information, 
training and 
precautions 
The proprietor should make available adequate information to 
every worker who works with or is likely to contact with a 
dangerous substance. 
T.7.2   The proprietor should ensure every worker who is or may be 
exposed to a dangerous substance is trained in and observes 
safety precautions relating to that substance. 
T.7.3   The proprietor should ensure that every worker who is or may 
be exposed to a dangerous substance is instructed in the 
purpose, proper use, health hazards and the limitations of any 
protective clothing or equipment provided. 
T.7.4   The proprietor should make proper arrangements, including 
adequate supervision, and to prevent a dangerous substance 
from causing bodily injury to any employee. 
E8.1 Work with 
gas welding 
and flame 
cutting 
General PPE Suitable protective equipment should be provided and 
maintained in good condition. The PPE may include: Goggles, 
spectacles, face shield, respirator and mouth piece 
T.8.1  Competent person 
to 
Workers are required to attend the training course provided by 
the proprietor unless he/ she holds a valid certificate to perform 
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perform gas 
welding 
and flame cutting 
work 
gas welding and flame cutting work. 
T.8.2  Provision of 
training 
course 
The proprietor should provide a training course for the workers 
who are instructed directly or indirectly to perform gas welding 
and flame cutting work if the employee does not hold a valid 
certificate. 
T.8.3   The proprietor should provide the workers with an additional 
training course if they fail to obtain a certificate after attending 
a training course. 
E.9.1 Electricity General PPE Suitable protective equipment should be provided and 
maintained in good condition. The PPE may include: Portable 
insulating stands, screens, mats and covers and insulating 
boots, gloves 
E.9.2   A protection against electrical hazard, adequate insulating 
stands and screens or other protective equipment should be 
provided and maintained in good condition and kept 
permanently in position. 
E.9.3   Every person working on apparatus should make proper use of 
any equipment provided for protection against electrical 
hazard. 
E.9.4  Location of 
switchboard 
apparatus 
All apparatus and equipment used in or in connection with a 
switchboard and requiring handling should be located and 
installed  
(i) so that apparatus and equipment can be readily operated 
from floor level or from a working platform provided for 
that purpose. 
(ii) so that all measuring instruments and indicators used in 
can be readily observed from floor level or from the 
working platform. 
(iii) so that any such apparatus, equipment, measuring 
instrument or indicator that cannot be readily operated or 
observed from floor level or from a working platform, can 
be otherwise operated or observed without electrical 
hazard. 
E.10.1 Work with 
lifting 
appliances 
and lifting 
gear 
General PPE Suitable protective equipment should be provided and 
maintained in good condition. The PPE may include: Lifting 
gear and lifting appliances 
T.10.1  Operators of 
cranes 
and lifting 
appliance 
A crane should only be operated by workers who hold a valid 
certificate issued by the approved authority or by relevant 
authority body. 
T.10.2   A power-driven lifting appliance (other than a crane) should 
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only be operated by workers who are trained and competent to 
operate it. 
T.10.3  Operation If a signaler is less than 18 years ago, he should undergoing 
training under the supervision of a competent person according 
to the regulative requirement. 
E.11.1 Load shifting 
machinery 
General PPE Suitable protective equipment should be provided and 
maintained in good condition. The PPE may include: safety 
belt 
E.11.2  Carrying of 
persons 
by means of 
lifting 
appliances 
Where a person is carried in a boatswain’s chair or other 
similar plant or equipment, a suitable safety belt attached to an 
independent lifeline should be provided and be securely 
suspended. 
E.11.3  Keeping and 
displaying of 
certificates and 
reports 
A copy of the relevant and the most recent certificate or report 
of a lifting appliance should be displayed in the driving cabin 
or other prominent place on the equipment. 
T.11.1 Work with 
load shifting 
machinery 
Duty of 
responsible 
person 
The responsible person should undertake an approved training 
course (load shifting machinery) and possesses a certificate of 
completion in respect of that course issued by the approved 
authority group; 
T.11.2   If the responsible person fail to obtain a certificate after 
attending the training course for that type of load shifting 
machine. He/ she should attend additional training course. 
T.11.3  Duty of person to 
attend training 
course 
The workers are required to attend the training course provided 
by the responsible person of a load shifting machine unless he/ 
she holds a valid certificate (load shifting machine). 
E.12.1 Use of 
Flammable 
liquids 
General PPE All electrical equipment likely to be exposed to a flammable 
atmosphere arising from a flammable liquid spraying process 
should be so constructed and designed, installed and 
maintained as to prevent the ignition of the flammable 
atmosphere. 
E.12.2   Suitable protective equipment should be provided and 
maintained in good condition. The PPE may include: Goggle, 
mask, glove 
E.12.3  Employees’ duties 
to 
comply with 
regulations etc. 
Every employee should make full and proper use of all 
ventilating equipment such equipment is required to be put into 
use in accordance with the regulative requirement. 
E.13.1 Work with 
suspended 
working 
platforms 
General PPE Suitable protective equipment should be provided and 
maintained in good condition. The PPE may include: safety 
belt 
T.13.1  Trained and 
competent 
workers 
Workers who work on a suspended working platform should be 
at least 18 years old according to the regulative requirement. 
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T.13.2   Workers who work on a suspended working platform should 
undergo valid training and have obtained a certificate in respect 
of such training. 
E.14.1 Work with 
Woodworking 
Machinery 
General PPE Suitable protective equipment should be provided and 
maintained in good condition. The PPE may include: Goggle, 
mask, glove 
T.14.1  Training Workers should be trained to work with woodworking 
machines. They should be fully and carefully instructed 
regarding the dangers arising by such machines and the 
precautions to be observed. 
T.14.2   No person under 16 years of age should be employed on any 
woodworking machine according to the Regulation. 
E.15.1 Work with 
Abrasive 
wheels 
General PPE Suitable protective equipment should be provided and 
maintained in good condition. The PPE may include: Goggle, 
mask, glove 
E.15.2   Every abrasive wheel should be properly mounted by a 
competent person  
E.15.3   Guard should provide with properly maintained and secured 
E.15.4   The guard should enclose the whole of abrasive wheel 
E.15.5   Speed of spindles should be within the requirement of F&IU 
E.15.6  Warning notice A warning notice should be presented to inform worker 
T.15.1   Toolbox talk or specific training should be provided for 
cartridge operated fixing tools 
E.16.1 Noise at work General PPE Suitable protective equipment should be provided and 
maintained in good condition. The PPE may include: ear 
protector 
E.16.2  Maintenance and 
use 
of equipment 
Any approved ear protector or noise control equipment should 
be provided to or installed and are properly used. 
E.16.3   The approved ear protector and noise control equipment should 
be properly maintained. 
T.16.1  Provision of 
information to 
employees 
Workers who are likely to be exposed to a first action level or 
above or to a peak action level or above should be provided 
with adequate information, instruction and training on: 
(a) the risk of damage to hearing that the exposure may cause; 
(b) the steps that the employee should take to minimize the 
risk; and (c) the employee’s obligations. 
T.16.2   Workers should be trained to use relevant PPE 
E.17.1 Protection of 
eye 
General PPE All eye protectors, shields, and fixed shields should be 
maintained in good condition and properly stored. 
E.17.2   All transparent eye protectors, shields and fixed shields should 
be maintained in good condition and kept clean. 
E.17.3   All reasonable steps should be taken to ensure that every 
person who is so provided for use with eye protectors is 
properly used. 
11 
E.18.1 Employment 
of Safety 
officers and 
safety 
supervisors 
The Safety officers and Safety supervisors should inspect the 
machinery, plant, equipment appliance or working process to 
ensure those are comply with the legislation requirement. 
E.18.2 Necessary assistance, equipment, facilities and information 
should be provided for the proper carrying out of the duties by 
the safety officer and the safety supervisor employed. 
T.18.1 The Safety Officer and Safety Supervisor should advise the 
proprietor on the implementation of a safety management 
system in the industrial undertaking, including the duties listed 
below— 
(i) assist in establishing, revising and reviewing a safety and 
health policy of the industrial undertaking; (ii) assist in 
organizing a safety and health training programme; (iii) assist 
in devising in-house safety rules and regulations; 
(iv) assist in implementing safety and health plans, 
programmes, arrangements and measures; 
(v) assist in establishing a safety committee and 
implementing its recommendations; (vi) assist in job hazard 
analysis, evaluation of potential 
hazards and the identification of hazardous conditions and 
hazardous exposure; and 
(vii) assist in conducting safety promotion, health assurance 
and personal protection programmes. 
Reference:  
HKSAR (2004) “Reference Manual for Inspection Reports on Construction Sites”,  
Labour Department, HKSAR 
1 
Validation Interview of Safety Framework of Safety 
investment in Safety equipment, Safety training and safety 
promotion in the construction industry 
The  Objective  of  this  interview  is  to  validate whether  the  proposed  framework  in 
safety equipment, safety training and safety promotion is comprehensive, objective, 
reliable and practical enough  to  reduce  the  financial  loss of  construction project  in 
Hong Kong 
Interviewee:___(1) _____________ Position:___Senior SHEQ Officer______ 
Company (Not compulsory):____________________________________________ 
Experience in construction field:   
□ (a) < 3 years
□ (b) 3 – 10 years
 (c ) >10 years 
Highest education background: 
□ (a) Higher Diploma
 (b) Degree 
□ (c ) Master degree
□ (d) Other: _________________________________________________
Interviewer:______________________ Time and Date:______________________ 
Venue:__________________________ Record taken by:_____________________ 
1) Are you agree that investment in the attached safety framework (safety
equipment, safety training and safety promotion) significant to reduce financial loss 
in construction industry? 
□ (a) Strongly agree
 (b) Agree 
□ (c) Neutral
□ (d) Disagree
□ (e) Strongly disagree
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2) Do you agree that investment in the attached safety framework (safety 
equipment, safety training and safety promotion) significant to improve overall safety 
performance in construction industry? 
 
□ (a) Strongly agree 
 (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
3) Any comment/ recommendation that investment in the attached safety 
framework to reduce financial loss of accident and improve safety performance of 
construction project. 
 
__________________________________________________________________
__________________________________________________________________ 
__________________________________________________________________ 
 
 
4) Do you agree that sole increase investment in safety equipment from the 
framework significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
 (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
5) Do you agree that sole increase investment in safety equipment from the 
framework significant to improve safety performance of construction project in 
construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
 (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
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6) Any comment/ recommendation that sole increase investment in safety 
equipment to reduce financial loss of accident and improve safety performance of 
construction project. 
 
__________________________________________________________________
__________________________________________________________________ 
__________________________________________________________________ 
 
7) Do you agree that sole increase investment in safety training from the framework 
significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
 (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
8) Do you agree that sole increase investment in safety training from the framework 
significant to improve safety performance of construction project in construction 
industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
 (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
 
9) Any comment/ recommendation that sole increase investment in safety training to 
reduce financial loss of accident and improve safety performance of construction 
project. 
 
__________________________________________________________________
__________________________________________________________________ 
__________________________________________________________________ 
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10) Do you agree that sole increase investment in safety promotion from the 
framework significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
 (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
11) Do you agree that sole increase investment in safety promotion from the 
framework significant to improve safety performance of a construction project in 
construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
 (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
12) Any comment/ recommendation that sole increase investment in safety 
promotion to reduce financial loss of accident and improve safety performance of 
construction project. 
 
It  is  doubt  that  sole  investment  for  single  resource  are not  an effective way  to 
reduce financial loss of accident and improve overall safety performance! 
With  reference  to  personal  experience,  high  standard  safety  culture  shall  be 
practical way to reduce financial loss and improve overall safety performance. 
It  shall be relied on the kinds of  resource allocation. Such as adoption of safety 
equipment, safety training and safety promotion. 
 
 
 
(Thank you for your contribution to our research study. You opinions be kept 
confidential and we will happy to send you a copy of the consolidated results.) 
 
  
5 
Validation Interview of Safety Framework of Safety 
investment in Safety equipment, Safety training and safety 
promotion in the construction industry 
The  Objective  of  this  interview  is  to  validate whether  the  proposed  framework  in 
safety equipment, safety training and safety promotion is comprehensive, objective, 
reliable and practical enough  to  reduce  the  financial  loss of  construction project  in 
Hong Kong 
Interviewee:___(2) __________ Position:___Safety Officer______ 
Company (Not compulsory):___________________________________________ 
Experience in construction field:   
□ (a) < 3 years
□ (b) 3 – 10 years
 (c ) >10 years 
Highest education background: 
□ (a) Higher Diploma
 (b) Degree 
□ (c ) Master degree
□ (d) Other: _________________________________________________
Interviewer:______________________ Time and Date:______________________ 
Venue:__________________________ Record taken by:_____________________ 
1) Are you agree that investment in the attached safety framework (safety
equipment, safety training and safety promotion) significant to reduce financial loss 
in construction industry? 
□ (a) Strongly agree
 (b) Agree 
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□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
2) Do you agree that investment in the attached safety framework (safety 
equipment, safety training and safety promotion) significant to improve overall safety 
performance in construction industry? 
 
□ (a) Strongly agree 
 (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
3) Any comment/ recommendation that investment in the attached safety 
framework to reduce financial loss of accident and improve safety performance of 
construction project. 
 
_No Comment 
________________________________________________________________ 
 
4) Do you agree that sole increase investment in safety equipment from the 
framework significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
 (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
5) Do you agree that sole increase investment in safety equipment from the 
framework significant to improve safety performance of construction project in 
construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
 (c) Neutral   
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□ (d) Disagree 
□ (e) Strongly disagree 
 
6) Any comment/ recommendation that sole increase investment in safety 
equipment to reduce financial loss of accident and improve safety performance of 
construction project. 
 
No comment 
__________________________________________________________________ 
 
7) Do you agree that sole increase investment in safety training from the framework 
significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
 (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
8) Do you agree that sole increase investment in safety training from the framework 
significant to improve safety performance of construction project in construction 
industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
 (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
 
9) Any comment/ recommendation that sole increase investment in safety training to 
reduce financial loss of accident and improve safety performance of construction 
project. 
 
No comment 
__________________________________________________________________ 
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10) Do you agree that sole increase investment in safety promotion from the 
framework significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
 (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
11) Do you agree that sole increase investment in safety promotion from the 
framework significant to improve safety performance of a construction project in 
construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
 (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
12) Any comment/ recommendation that sole increase investment in safety 
promotion to reduce financial loss of accident and improve safety performance of 
construction project. 
 
Collaboration and Coordination is necessary in safety aspect. Sole investment in 
one aspect is questionable.   
 
 
 
 
(Thank you for your contribution to our research study. You opinions be kept 
confidential and we will happy to send you a copy of the consolidated results.) 
  
9 
Validation Interview of Safety Framework of Safety 
investment in Safety equipment, Safety training and safety 
promotion in the construction industry 
The  Objective  of  this  interview  is  to  validate whether  the  proposed  framework  in 
safety equipment, safety training and safety promotion is comprehensive, objective, 
reliable and practical enough  to  reduce  the  financial  loss of  construction project  in 
Hong Kong 
Interviewee:___(3) ______________ Position:___Safety Manager______ 
Company (Not compulsory):___________________________________________ 
Experience in construction field:   
□ (a) < 3 years
□ (b) 3 – 10 years
 (c ) >10 years 
Highest education background: 
□ (a) Higher Diploma
□ (b) Degree
 (c ) Master degree 
□ (d) Other: _________________________________________________
Interviewer:______________________ Time and Date:______________________ 
Venue:__________________________ Record taken by:_____________________ 
1) Are you agree that investment in the attached safety framework (safety
equipment, safety training and safety promotion) significant to reduce financial loss 
in construction industry? 
 (a) Strongly agree 
□ (b) Agree
□ (c) Neutral
□ (d) Disagree
□ (e) Strongly disagree
 10 
 
2) Do you agree that investment in the attached safety framework (safety 
equipment, safety training and safety promotion) significant to improve overall safety 
performance in construction industry? 
 
 (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
3) Any comment/ recommendation that investment in the attached safety 
framework to reduce financial loss of accident and improve safety performance of 
construction project. 
 
No________________________________________________________________
__________________________________________________________________ 
__________________________________________________________________ 
 
 
4) Do you agree that sole increase investment in safety equipment from the 
framework significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
5) Do you agree that sole increase investment in safety equipment from the 
framework significant to improve safety performance of construction project in 
construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 11 
 
 
6) Any comment/ recommendation that sole increase investment in safety 
equipment to reduce financial loss of accident and improve safety performance of 
construction project. 
 
__________________________________________________________________
__________________________________________________________________ 
__________________________________________________________________ 
 
7) Do you agree that sole increase investment in safety training from the framework 
significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
8) Do you agree that sole increase investment in safety training from the framework 
significant to improve safety performance of construction project in construction 
industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
 
9) Any comment/ recommendation that sole increase investment in safety training to 
reduce financial loss of accident and improve safety performance of construction 
project. 
 
No________________________________________________________________
__________________________________________________________________ 
__________________________________________________________________ 
 
 12 
 
 
10) Do you agree that sole investment in safety promotion from the framework 
significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
11) Do you agree that sole increase investment in safety promotion from the 
framework significant to improve safety performance of a construction project in 
construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
12) Any comment/ recommendation that sole increase investment in safety 
promotion to reduce financial loss of accident and improve safety performance of 
construction project. 
 
There is synergistic effect between the attached safety framework. Sole investment 
in either one is less effective against safety performance 
 
 
 
 
(Thank you for your contribution to our research study. You opinions be kept 
confidential and we will happy to send you a copy of the consolidated results.) 
 
  
13 
Validation Interview of Safety Framework of Safety 
investment in Safety equipment, Safety training and safety 
promotion in the construction industry 
The  Objective  of  this  interview  is  to  validate whether  the  proposed  framework  in 
safety equipment, safety training and safety promotion is comprehensive, objective, 
reliable and practical enough  to  reduce  the  financial  loss of  construction project  in 
Hong Kong 
Interviewee:___(4) ______________ Position:___EH&S officer______ 
Company (Not compulsory):___________________________________________ 
Experience in construction field:   
 (a) < 3 years 
□ (b) 3 – 10 years
□ (c ) >10 years
Highest education background: 
 (a) Higher Diploma 
□ (b) Degree
□ (c ) Master degree
□ (d) Other: _________________________________________________
Interviewer:______________________ Time and Date:______________________ 
Venue:__________________________ Record taken by:_____________________ 
1) Are you agree that investment in the attached safety framework (safety
equipment, safety training and safety promotion) significant to reduce financial loss 
in construction industry? 
□ (a) Strongly agree
 (b) Agree 
□ (c) Neutral
□ (d) Disagree
□ (e) Strongly disagree
 14 
 
2) Do you agree that investment in the attached safety framework (safety 
equipment, safety training and safety promotion) significant to improve overall safety 
performance in construction industry? 
 
□ (a) Strongly agree 
 (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
3) Any comment/ recommendation that investment in the attached safety 
framework to reduce financial loss of accident and improve safety performance of 
construction project. 
 
No________________________________________________________________
__________________________________________________________________ 
__________________________________________________________________ 
 
 
4) Do you agree that sole increase investment in safety equipment from the 
framework significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
5) Do you agree that sole increase investment in safety equipment from the 
framework significant to improve safety performance of construction project in 
construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 15 
 
 
6) Any comment/ recommendation that sole increase investment in safety 
equipment to reduce financial loss of accident and improve safety performance of 
construction project. 
 
__________________________________________________________________
__________________________________________________________________ 
__________________________________________________________________ 
 
7) Do you agree that sole increase investment in safety training from the framework 
significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
8) Do you agree that sole increase investment in safety training from the framework 
significant to improve safety performance of construction project in construction 
industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
 
9) Any comment/ recommendation that sole increase investment in safety training to 
reduce financial loss of accident and improve safety performance of construction 
project. 
 
No________________________________________________________________
__________________________________________________________________ 
__________________________________________________________________ 
 
 16 
 
 
10) Do you agree that sole increase investment in safety promotion from the 
framework significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
11) Do you agree that sole increase investment in safety promotion from the 
framework significant to improve safety performance of a construction project in 
construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
12) Any comment/ recommendation that sole increase investment in safety 
promotion to reduce financial loss of accident and improve safety performance of 
construction project. 
 
No comment 
 
 
 
 
(Thank you for your contribution to our research study. You opinions be kept 
confidential and we will happy to send you a copy of the consolidated results.) 
 
 
  
17 
Validation Interview of Safety Framework of Safety 
investment in Safety equipment, Safety training and safety 
promotion in the construction industry 
The  Objective  of  this  interview  is  to  validate whether  the  proposed  framework  in 
safety equipment, safety training and safety promotion is comprehensive, objective, 
reliable and practical enough  to  reduce  the  financial  loss of  construction project  in 
Hong Kong 
Interviewee:___(5)  ______________  Position:___Senior  Safety  officer___ 
Company  (Not  compulsory):____________________________________________ 
Experience in construction field:   
□ (a) < 3 years
□ (b) 3 – 10 years
 (c ) >10 years 
Highest education background: 
□ (a) Higher Diploma
 (b) Degree 
□ (c ) Master degree
□ (d) Other: _________________________________________________
Interviewer:______________________ Time and Date:______________________ 
Venue:__________________________ Record taken by:_____________________ 
1) Are you agree that investment in the attached safety framework (safety
equipment, safety training and safety promotion) significant to reduce financial loss 
in construction industry? 
□ (a) Strongly agree
 (b) Agree 
□ (c) Neutral
□ (d) Disagree
□ (e) Strongly disagree
 18 
 
2) Do you agree that investment in the attached safety framework (safety 
equipment, safety training and safety promotion) significant to improve overall safety 
performance in construction industry? 
 
□ (a) Strongly agree 
 (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
3) Any comment/ recommendation that investment in the attached safety 
framework to reduce financial loss of accident and improve safety performance of 
construction project. 
 
Investment of safety framework cause a positive safety culture 
__________________________________________________________________ 
 
 
4) Do you agree that sole increase investment in safety equipment from the 
framework significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
5) Do you agree that sole increase investment in safety equipment from the 
framework significant to improve safety performance of construction project in 
construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
 19 
 
6) Any comment/ recommendation that sole increase investment in safety 
equipment to reduce financial loss of accident and improve safety performance of 
construction project. 
 
__________________________________________________________________
__________________________________________________________________ 
__________________________________________________________________ 
 
7) Do you agree that sole increase investment in safety training from the framework 
significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
8) Do you agree that sole increase investment in safety training from the framework 
significant to improve safety performance of construction project in construction 
industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
 
9) Any comment/ recommendation that sole increase investment in safety training to 
reduce financial loss of accident and improve safety performance of construction 
project. 
 
No________________________________________________________________
__________________________________________________________________ 
__________________________________________________________________ 
 
 
 20 
 
10) Do you agree that sole increase investment in safety promotion from the 
framework significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
11) Do you agree that sole increase investment in safety promotion from the 
framework significant to improve safety performance of a construction project in 
construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
12) Any comment/ recommendation that sole increase investment in safety 
promotion to reduce financial loss of accident and improve safety performance of 
construction project. 
 
This is not a full scale improvement measure as there are a lot of aspect in safety.   
Collaboration between every part is important and necessary. 
 
 
 
 
(Thank you for your contribution to our research study. You opinions be kept 
confidential and we will happy to send you a copy of the consolidated results.) 
 
 
  
21 
Validation Interview of Safety Framework of Safety 
investment in Safety equipment, Safety training and safety 
promotion in the construction industry 
The  Objective  of  this  interview  is  to  validate whether  the  proposed  framework  in 
safety equipment, safety training and safety promotion is comprehensive, objective, 
reliable and practical enough  to  reduce  the  financial  loss of  construction project  in 
Hong Kong 
Interviewee:___(6) ______________ Position:___ Safety officer___ 
Company (Not compulsory):___________________________________________ 
Experience in construction field:   
□ (a) < 3 years
□ (b) 3 – 10 years
 (c ) >10 years 
Highest education background: 
□ (a) Higher Diploma
 (b) Degree 
□ (c ) Master degree
□ (d) Other: _________________________________________________
Interviewer:______________________ Time and Date:______________________ 
Venue:__________________________ Record taken by:_____________________ 
1) Are you agree that investment in the attached safety framework (safety
equipment, safety training and safety promotion) significant to reduce financial loss 
in construction industry? 
□ (a) Strongly agree
 (b) Agree 
□ (c) Neutral
□ (d) Disagree
□ (e) Strongly disagree
 22 
 
2) Do you agree that investment in the attached safety framework (safety 
equipment, safety training and safety promotion) significant to improve overall safety 
performance in construction industry? 
 
□ (a) Strongly agree 
 (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
3) Any comment/ recommendation that investment in the attached safety 
framework to reduce financial loss of accident and improve safety performance of 
construction project. 
 
Nil 
__________________________________________________________________ 
 
 
4) Do you agree that sole increase investment in safety equipment from the 
framework significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
5) Do you agree that sole increase investment in safety equipment from the 
framework significant to improve safety performance of construction project in 
construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
 23 
 
6) Any comment/ recommendation that sole increase investment in safety 
equipment to reduce financial loss of accident and improve safety performance of 
construction project. 
 
Training should be provided to ensure workers know how to proper use of safety 
equipment_________________________________________________________
__________________________________________________________________ 
__________________________________________________________________ 
 
7) Do you agree that sole increase investment in safety training from the framework 
significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
8) Do you agree that sole increase investment in safety training from the framework 
significant to improve safety performance of construction project in construction 
industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
 
9) Any comment/ recommendation that sole increase investment in safety training to 
reduce financial loss of accident and improve safety performance of construction 
project. 
 
Supervision should be taken to ensure that knowledge and skills learnt from 
training____________________________________________________________
__________________________________________________________________ 
__________________________________________________________________ 
 24 
 
 
 
10) Do you agree that sole increase investment in safety promotion from the 
framework significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
11) Do you agree that sole increase investment in safety promotion from the 
framework significant to improve safety performance of a construction project in 
construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
12) Any comment/ recommendation that sole increase investment in safety 
promotion to reduce financial loss of accident and improve safety performance of 
construction project. 
 
Safety promotion  isn’t a  long  term strategy  to safety performance and accident 
prevention.  To  reduce  loss  from  accident  and  enhance  safety  performance,  a 
comprehensive safety management system is recommended. 
 
 
 
 
(Thank you for your contribution to our research study. You opinions be kept 
confidential and we will happy to send you a copy of the consolidated results.) 
 
 
  
25 
Validation Interview of Safety Framework of Safety 
investment in Safety equipment, Safety training and safety 
promotion in the construction industry 
The  Objective  of  this  interview  is  to  validate whether  the  proposed  framework  in 
safety equipment, safety training and safety promotion is comprehensive, objective, 
reliable and practical enough  to  reduce  the  financial  loss of  construction project  in 
Hong Kong 
Interviewee:___(7) ______________ Position:___ Safety officer___ 
Company (Not compulsory):___________________________________________ 
Experience in construction field:   
□ (a) < 3 years
 (b) 3 – 10 years 
 (c ) >10 years 
Highest education background: 
□ (a) Higher Diploma
 (b) Degree 
□ (c ) Master degree
□ (d) Other: _________________________________________________
Interviewer:______________________ Time and Date:______________________ 
Venue:__________________________ Record taken by:_____________________ 
1) Are you agree that investment in the attached safety framework (safety
equipment, safety training and safety promotion) significant to reduce financial loss 
in construction industry? 
□ (a) Strongly agree
 (b) Agree 
□ (c) Neutral
□ (d) Disagree
□ (e) Strongly disagree
 26 
 
2) Do you agree that investment in the attached safety framework (safety 
equipment, safety training and safety promotion) significant to improve overall safety 
performance in construction industry? 
 
□ (a) Strongly agree 
 (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
3) Any comment/ recommendation that investment in the attached safety 
framework to reduce financial loss of accident and improve safety performance of 
construction project. 
 
Yes. Investment in safety framework provide resources such as materials , 
manpower for improving or ensuring safety standards are good at workplace 
__________________________________________________________________ 
 
 
4) Do you agree that sole increase investment in safety equipment from the 
framework significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
 (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
5) Do you agree that sole increase investment in safety equipment from the 
framework significant to improve safety performance of construction project in 
construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
 (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
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6) Any comment/ recommendation that sole increase investment in safety 
equipment to reduce financial loss of accident and improve safety performance of 
construction project. 
 
Safety equipment is beneficial to improving safety performance, but it relies on 
safe operation by competent operator who should undergo qualified training 
programme who recognized by local authorizes. 
__________________________________________________________________ 
 
7) Do you agree that sole increase investment in safety training from the framework 
significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
8) Do you agree that sole increase investment in safety training from the framework 
significant to improve safety performance of construction project in construction 
industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
9) Any comment/ recommendation that sole increase investment in safety training to 
reduce financial loss of accident and improve safety performance of construction 
project. 
 
Safety training is beneficial to providing a basic framework or basic understanding 
on a particular theory. However, frontline supervision is also required to ensure 
safety knowledge is up to standard. 
__________________________________________________________________ 
 28 
 
 
 
10) Do you agree that sole increase investment in safety promotion from the 
framework significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
11) Do you agree that sole increase investment in safety promotion from the 
framework significant to improve safety performance of a construction project in 
construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
12) Any comment/ recommendation that sole increase investment in safety 
promotion to reduce financial loss of accident and improve safety performance of 
construction project. 
 
Safety promotion is important to improve the overall cuture at workplace. But it is 
doubtable to reduce financial loss of accident.   
 
 
 
 
(Thank you for your contribution to our research study. You opinions be kept 
confidential and we will happy to send you a copy of the consolidated results.) 
 
 
  
29 
Validation Interview of Safety Framework of Safety 
investment in Safety equipment, Safety training and safety 
promotion in the construction industry 
The  Objective  of  this  interview  is  to  validate whether  the  proposed  framework  in 
safety equipment, safety training and safety promotion is comprehensive, objective, 
reliable and practical enough  to  reduce  the  financial  loss of  construction project  in 
Hong Kong 
Interviewee:___(8) ______________ Position:___ Safety officer___ 
Company (Not compulsory):___________________________________________ 
Experience in construction field:   
□ (a) < 3 years
□ (b) 3 – 10 years
 (c ) >10 years 
Highest education background: 
 (a) Higher Diploma 
□ (b) Degree
□ (c ) Master degree
□ (d) Other: _________________________________________________
Interviewer:______________________ Time and Date:______________________ 
Venue:__________________________ Record taken by:_____________________ 
1) Are you agree that investment in the attached safety framework (safety
equipment, safety training and safety promotion) significant to reduce financial loss 
in construction industry? 
 (a) Strongly agree 
□ (b) Agree
□ (c) Neutral
□ (d) Disagree
□ (e) Strongly disagree
30 
2) Do you agree that investment in the attached safety framework (safety
equipment, safety training and safety promotion) significant to improve overall safety 
performance in construction industry? 
 (a) Strongly agree 
□ (b) Agree
□ (c) Neutral
□ (d) Disagree
□ (e) Strongly disagree
3) Any comment/ recommendation that investment in the attached safety
framework to reduce financial loss of accident and improve safety performance of 
construction project. 
Communication and trust between all parties (Client, supervisor and workers) are 
important. It is beneficial to improve the mind set of workers and their 
awareness. It can reduce the number of accident and cost due to delay and 
companies repetition.   
__________________________________________________________________ 
4) Do you agree that sole increase investment in safety equipment from the
framework significant to reduce financial loss in construction industry? 
□ (a) Strongly agree
 (b) Agree 
□ (c) Neutral
 (d) Disagree 
□ (e) Strongly disagree
5) Do you agree that sole increase investment in safety equipment from the
framework significant to improve safety performance of construction project in 
construction industry? 
□ (a) Strongly agree
 (b) Agree 
□ (c) Neutral
 (d) Disagree 
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□ (e) Strongly disagree 
 
6) Any comment/ recommendation that sole increase investment in safety 
equipment to reduce financial loss of accident and improve safety performance of 
construction project. 
 
Sufficient safety equipment is important to enhance worker health and safety in 
operation. 
__________________________________________________________________ 
 
7) Do you agree that sole increase investment in safety training from the framework 
significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
 (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
8) Do you agree that sole increase investment in safety training from the framework 
significant to improve safety performance of construction project in construction 
industry? 
 
□ (a) Strongly agree 
 (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
 
9) Any comment/ recommendation that sole increase investment in safety training to 
reduce financial loss of accident and improve safety performance of construction 
project. 
 
Safety training is good to enhance safety knowledge and awareness of accident of 
workers, hence it can reduce number of accident and loss of accident. 
__________________________________________________________________ 
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10) Do you agree that sole increase investment in safety promotion from the 
framework significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
 (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
11) Do you agree that sole increase investment in safety promotion from the 
framework significant to improve safety performance of a construction project in 
construction industry? 
 
□ (a) Strongly agree 
 (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
12) Any comment/ recommendation that sole increase investment in safety 
promotion to reduce financial loss of accident and improve safety performance of 
construction project. 
 
Good to enhance safety culture between senior management and workers. Finally 
it is beneficial to all.   
 
 
 
 
(Thank you for your contribution to our research study. You opinions be kept 
confidential and we will happy to send you a copy of the consolidated results.) 
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Validation Interview of Safety Framework of Safety 
investment in Safety equipment, Safety training and safety 
promotion in the construction industry 
The  Objective  of  this  interview  is  to  validate whether  the  proposed  framework  in 
safety equipment, safety training and safety promotion is comprehensive, objective, 
reliable and practical enough  to  reduce  the  financial  loss of  construction project  in 
Hong Kong 
Interviewee:___(9) ______________ Position:___ Safety officer___ 
Company (Not compulsory):___________________________________________ 
Experience in construction field:   
□ (a) < 3 years
 (b) 3 – 10 years 
□ (c ) >10 years
Highest education background: 
□ (a) Higher Diploma
 (b) Degree 
□ (c ) Master degree
□ (d) Other: _________________________________________________
Interviewer:______________________ Time and Date:______________________ 
Venue:__________________________ Record taken by:_____________________ 
1) Are you agree that investment in the attached safety framework (safety
equipment, safety training and safety promotion) significant to reduce financial loss 
in construction industry? 
□ (a) Strongly agree
 (b) Agree 
□ (c) Neutral
□ (d) Disagree
□ (e) Strongly disagree
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2) Do you agree that investment in the attached safety framework (safety 
equipment, safety training and safety promotion) significant to improve overall safety 
performance in construction industry? 
 
□ (a) Strongly agree 
 (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
3) Any comment/ recommendation that investment in the attached safety 
framework to reduce financial loss of accident and improve safety performance of 
construction project. 
 
Safety equipment, safety training and safety promotion are important aspects in 
overall safety system. More resources should be invested. It is beneficial to 
reduce accident rate, delay due to accident and claim. 
__________________________________________________________________ 
 
 
4) Do you agree that sole increase investment in safety equipment from the 
framework significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
5) Do you agree that sole increase investment in safety equipment from the 
framework significant to improve safety performance of construction project in 
construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
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□ (e) Strongly disagree 
 
6) Any comment/ recommendation that sole increase investment in safety 
equipment to reduce financial loss of accident and improve safety performance of 
construction project. 
 
Sufficient safety equipment is good. It seems to be useful to reduce overall 
accident number, delay of work and claim due to accident. 
__________________________________________________________________ 
 
7) Do you agree that sole increase investment in safety training from the framework 
significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
8) Do you agree that sole increase investment in safety training from the framework 
significant to improve safety performance of construction project in construction 
industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
 
9) Any comment/ recommendation that sole increase investment in safety training to 
reduce financial loss of accident and improve safety performance of construction 
project. 
 
Safety training and safety equipment should go together. Otherwise, workers only 
know some theory but cannot be implemented during site operation. 
__________________________________________________________________ 
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10) Do you agree that sole increase investment in safety promotion from the 
framework significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
11) Do you agree that sole increase investment in safety promotion from the 
framework significant to improve safety performance of a construction project in 
construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
12) Any comment/ recommendation that sole increase investment in safety 
promotion to reduce financial loss of accident and improve safety performance of 
construction project. 
 
A  comprehensive  safety  system  is  preferred  instead  of  only  investment  in 
promotion.   
 
 
 
(Thank you for your contribution to our research study. You opinions be kept 
confidential and we will happy to send you a copy of the consolidated results.) 
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Validation Interview of Safety Framework of Safety 
investment in Safety equipment, Safety training and safety 
promotion in the construction industry 
The  Objective  of  this  interview  is  to  validate whether  the  proposed  framework  in 
safety equipment, safety training and safety promotion is comprehensive, objective, 
reliable and practical enough  to  reduce  the  financial  loss of  construction project  in 
Hong Kong 
Interviewee:___(10) ______________ Position:___ Safety officer___ 
Company (Not compulsory):____________________________________________ 
Experience in construction field:   
□ (a) < 3 years
 (b) 3 – 10 years 
□ (c ) >10 years
Highest education background: 
 (a) Higher Diploma 
□ (b) Degree
□ (c ) Master degree
□ (d) Other: _________________________________________________
Interviewer:______________________ Time and Date:______________________ 
Venue:__________________________ Record taken by:_____________________ 
1) Are you agree that investment in the attached safety framework (safety
equipment, safety training and safety promotion) significant to reduce financial loss 
in construction industry? 
 (a) Strongly agree 
□ (b) Agree
□ (c) Neutral
□ (d) Disagree
□ (e) Strongly disagree
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2) Do you agree that investment in the attached safety framework (safety 
equipment, safety training and safety promotion) significant to improve overall safety 
performance in construction industry? 
 
 (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
3) Any comment/ recommendation that investment in the attached safety 
framework to reduce financial loss of accident and improve safety performance of 
construction project. 
 
Government invest more resource (eg: fund) in construction safety 
__________________________________________________________________ 
 
 
4) Do you agree that sole increase investment in safety equipment from the 
framework significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
 (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
5) Do you agree that sole increase investment in safety equipment from the 
framework significant to improve safety performance of construction project in 
construction industry? 
 
□ (a) Strongly agree 
 (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
 39 
 
6) Any comment/ recommendation that sole increase investment in safety 
equipment to reduce financial loss of accident and improve safety performance of 
construction project. 
 
Nil 
__________________________________________________________________ 
 
7) Do you agree that sole increase investment in safety training from the framework 
significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
 (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
8) Do you agree that sole increase investment in safety training from the framework 
significant to improve safety performance of construction project in construction 
industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
 (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
 
9) Any comment/ recommendation that sole increase investment in safety training to 
reduce financial loss of accident and improve safety performance of construction 
project. 
 
Government Department (eg: Labour Department) should conduct more safety 
training, talks, seminar and events. 
__________________________________________________________________ 
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10) Do you agree that sole increase investment in safety promotion from the 
framework significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
 (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
11) Do you agree that sole increase investment in safety promotion from the 
framework significant to improve safety performance of a construction project in 
construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
 (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
12) Any comment/ recommendation that sole increase investment in safety 
promotion to reduce financial loss of accident and improve safety performance of 
construction project. 
 
Safety promotion is necessary to implement and update safety equipment refer to 
international standard, 
 
 
 
(Thank you for your contribution to our research study. You opinions be kept 
confidential and we will happy to send you a copy of the consolidated results.) 
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Validation Interview of Safety Framework of Safety 
investment in Safety equipment, Safety training and safety 
promotion in the construction industry 
The  Objective  of  this  interview  is  to  validate whether  the  proposed  framework  in 
safety equipment, safety training and safety promotion is comprehensive, objective, 
reliable and practical enough  to  reduce  the  financial  loss of  construction project  in 
Hong Kong 
Interviewee:___(11) ______________ Position:___ Safety officer___ 
Company (Not compulsory):___________________________________________ 
Experience in construction field:   
 (a) < 3 years 
□ (b) 3 – 10 years
□ (c ) >10 years
Highest education background: 
□ (a) Higher Diploma
 (b) Degree 
□ (c ) Master degree
□ (d) Other: _________________________________________________
Interviewer:______________________ Time and Date:______________________ 
Venue:__________________________ Record taken by:_____________________ 
1) Are you agree that investment in the attached safety framework (safety
equipment, safety training and safety promotion) significant to reduce financial loss 
in construction industry? 
 (a) Strongly agree 
□ (b) Agree
□ (c) Neutral
□ (d) Disagree
□ (e) Strongly disagree
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2) Do you agree that investment in the attached safety framework (safety 
equipment, safety training and safety promotion) significant to improve overall safety 
performance in construction industry? 
 
□ (a) Strongly agree 
 (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
3) Any comment/ recommendation that investment in the attached safety 
framework to reduce financial loss of accident and improve safety performance of 
construction project. 
 
To reduce financial loss , training and education to staffs/ workers are important. 
Good working atmosphere will be improve the safety performance of 
construction project. 
__________________________________________________________________ 
 
4) Do you agree that sole increase investment in safety equipment from the 
framework significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
5) Do you agree that sole increase investment in safety equipment from the 
framework significant to improve safety performance of construction project in 
construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
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6) Any comment/ recommendation that sole increase investment in safety 
equipment to reduce financial loss of accident and improve safety performance of 
construction project. 
 
A mixed investment model is preferable than sole investment. 
__________________________________________________________________ 
 
7) Do you agree that sole increase investment in safety training from the framework 
significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
 (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
8) Do you agree that sole increase investment in safety training from the framework 
significant to improve safety performance of construction project in construction 
industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
 (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
 
9) Any comment/ recommendation that sole increase investment in safety training to 
reduce financial loss of accident and improve safety performance of construction 
project. 
 
Nil 
__________________________________________________________________ 
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10) Do you agree that sole increase investment in safety promotion from the 
framework significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
11) Do you agree that sole increase investment in safety promotion from the 
framework significant to improve safety performance of a construction project in 
construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
12) Any comment/ recommendation that sole increase investment in safety 
promotion to reduce financial loss of accident and improve safety performance of 
construction project. 
 
The effectiveness is doubtable. A balance between safety training, promotion and 
equipment should be a major concern in maintaining a good safety management 
system. 
 
 
 
(Thank you for your contribution to our research study. You opinions be kept 
confidential and we will happy to send you a copy of the consolidated results.) 
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Validation Interview of Safety Framework of Safety 
investment in Safety equipment, Safety training and safety 
promotion in the construction industry 
The  Objective  of  this  interview  is  to  validate whether  the  proposed  framework  in 
safety equipment, safety training and safety promotion is comprehensive, objective, 
reliable and practical enough  to  reduce  the  financial  loss of  construction project  in 
Hong Kong 
Interviewee:___(12) ______________ Position:___ Safety officer___ 
Company (Not compulsory):___________________________________________ 
Experience in construction field:   
□ (a) < 3 years
 (b) 3 – 10 years 
□ (c ) >10 years
Highest education background: 
□ (a) Higher Diploma
 (b) Degree 
□ (c ) Master degree
□ (d) Other: _________________________________________________
Interviewer:______________________ Time and Date:______________________ 
Venue:__________________________ Record taken by:_____________________ 
1) Are you agree that investment in the attached safety framework (safety
equipment, safety training and safety promotion) significant to reduce financial loss 
in construction industry? 
 (a) Strongly agree 
□ (b) Agree
□ (c) Neutral
□ (d) Disagree
□ (e) Strongly disagree
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2) Do you agree that investment in the attached safety framework (safety 
equipment, safety training and safety promotion) significant to improve overall safety 
performance in construction industry? 
 
 (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
3) Any comment/ recommendation that investment in the attached safety 
framework to reduce financial loss of accident and improve safety performance of 
construction project. 
 
Government should provide more safety training to workers in construction field 
__________________________________________________________________ 
 
 
4) Do you agree that sole increase investment in safety equipment from the 
framework significant to reduce financial loss in construction industry? 
 
 (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
5) Do you agree that sole increase investment in safety equipment from the 
framework significant to improve safety performance of construction project in 
construction industry? 
 
 (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
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6) Any comment/ recommendation that sole increase investment in safety 
equipment to reduce financial loss of accident and improve safety performance of 
construction project. 
 
Since some of safety equipment is costly, subcontractor may not willing to afford 
the expense. The government should provide more support in this area. 
__________________________________________________________________ 
 
7) Do you agree that sole increase investment in safety training from the framework 
significant to reduce financial loss in construction industry? 
 
 (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
8) Do you agree that sole increase investment in safety training from the framework 
significant to improve safety performance of construction project in construction 
industry? 
 
 (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
 
9) Any comment/ recommendation that sole increase investment in safety training to 
reduce financial loss of accident and improve safety performance of construction 
project. 
 
Government should support more authority to train up trainer for the 
construction participants/ workers 
__________________________________________________________________ 
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10) Do you agree that sole increase investment in safety promotion from the 
framework significant to reduce financial loss in construction industry? 
 
 (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
11) Do you agree that sole increase investment in safety promotion from the 
framework significant to improve safety performance of a construction project in 
construction industry? 
 
 (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
12) Any comment/ recommendation that sole increase investment in safety 
promotion to reduce financial loss of accident and improve safety performance of 
construction project. 
 
Government should promote 14 elements in SMS for all the contractor. 
 
 
 
(Thank you for your contribution to our research study. You opinions be kept 
confidential and we will happy to send you a copy of the consolidated results.) 
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Validation Interview of Safety Framework of Safety 
investment in Safety equipment, Safety training and safety 
promotion in the construction industry 
The  Objective  of  this  interview  is  to  validate whether  the  proposed  framework  in 
safety equipment, safety training and safety promotion is comprehensive, objective, 
reliable and practical enough  to  reduce  the  financial  loss of  construction project  in 
Hong Kong 
Interviewee:___(13) ______________ Position:___ Safety officer___ 
Company (Not compulsory):___________________________________________ 
Experience in construction field:   
□ (a) < 3 years
 (b) 3 – 10 years 
□ (c ) >10 years
Highest education background: 
 (a) Higher Diploma 
□ (b) Degree
□ (c ) Master degree
□ (d) Other: _________________________________________________
Interviewer:______________________ Time and Date:______________________ 
Venue:__________________________ Record taken by:_____________________ 
1) Are you agree that investment in the attached safety framework (safety
equipment, safety training and safety promotion) significant to reduce financial loss 
in construction industry? 
□ (a) Strongly agree
 (b) Agree 
□ (c) Neutral
□ (d) Disagree
□ (e) Strongly disagree
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2) Do you agree that investment in the attached safety framework (safety 
equipment, safety training and safety promotion) significant to improve overall safety 
performance in construction industry? 
 
□ (a) Strongly agree 
 (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
3) Any comment/ recommendation that investment in the attached safety 
framework to reduce financial loss of accident and improve safety performance of 
construction project. 
 
Safe methodology for work is necessary to reduce financial loss and improve 
safety performance. 
__________________________________________________________________ 
 
 
4) Do you agree that sole increase investment in safety equipment from the 
framework significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
 (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
5) Do you agree that sole increase investment in safety equipment from the 
framework significant to improve safety performance of construction project in 
construction industry? 
 
□ (a) Strongly agree 
 (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
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6) Any comment/ recommendation that sole increase investment in safety 
equipment to reduce financial loss of accident and improve safety performance of 
construction project. 
 
Safety equipment is necessary to reduce hazard of work 
__________________________________________________________________ 
 
7) Do you agree that sole increase investment in safety training from the framework 
significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
 (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
8) Do you agree that sole increase investment in safety training from the framework 
significant to improve safety performance of construction project in construction 
industry? 
 
□ (a) Strongly agree 
 (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
 
9) Any comment/ recommendation that sole increase investment in safety training to 
reduce financial loss of accident and improve safety performance of construction 
project. 
 
Sufficient safety training is necessary. 
__________________________________________________________________ 
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10) Do you agree that sole increase investment in safety promotion from the 
framework significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
 (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
11) Do you agree that sole increase investment in safety promotion from the 
framework significant to improve safety performance of a construction project in 
construction industry? 
 
□ (a) Strongly agree 
 (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
12) Any comment/ recommendation that sole increase investment in safety 
promotion to reduce financial loss of accident and improve safety performance of 
construction project. 
 
Safety promotion is good to remind workers to work in safe matter. 
 
 
 
(Thank you for your contribution to our research study. You opinions be kept 
confidential and we will happy to send you a copy of the consolidated results.) 
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Validation Interview of Safety Framework of Safety 
investment in Safety equipment, Safety training and safety 
promotion in the construction industry 
The  Objective  of  this  interview  is  to  validate whether  the  proposed  framework  in 
safety equipment, safety training and safety promotion is comprehensive, objective, 
reliable and practical enough  to  reduce  the  financial  loss of  construction project  in 
Hong Kong 
Interviewee:___(14) ______________ Position:___ Safety officer___ 
Company (Not compulsory):___________________________________________ 
Experience in construction field:   
□ (a) < 3 years
 (b) 3 – 10 years 
□ (c ) >10 years
Highest education background: 
□ (a) Higher Diploma
 (b) Degree 
□ (c ) Master degree
□ (d) Other: _________________________________________________
Interviewer:______________________ Time and Date:______________________ 
Venue:__________________________ Record taken by:_____________________ 
1) Are you agree that investment in the attached safety framework (safety
equipment, safety training and safety promotion) significant to reduce financial loss 
in construction industry? 
□ (a) Strongly agree
 (b) Agree 
□ (c) Neutral
□ (d) Disagree
□ (e) Strongly disagree
54 
2) Do you agree that investment in the attached safety framework (safety
equipment, safety training and safety promotion) significant to improve overall safety 
performance in construction industry? 
□ (a) Strongly agree
 (b) Agree 
□ (c) Neutral
□ (d) Disagree
□ (e) Strongly disagree
3) Any comment/ recommendation that investment in the attached safety
framework to reduce financial loss of accident and improve safety performance of 
construction project. 
No comment 
__________________________________________________________________ 
4) Do you agree that sole increase investment in safety equipment from the
framework significant to reduce financial loss in construction industry? 
□ (a) Strongly agree
□ (b) Agree
□ (c) Neutral
 (d) Disagree 
□ (e) Strongly disagree
5) Do you agree that sole increase investment in safety equipment from the
framework significant to improve safety performance of construction project in 
construction industry? 
□ (a) Strongly agree
□ (b) Agree
□ (c) Neutral
 (d) Disagree 
□ (e) Strongly disagree
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6) Any comment/ recommendation that sole increase investment in safety 
equipment to reduce financial loss of accident and improve safety performance of 
construction project. 
 
No comment 
__________________________________________________________________ 
 
7) Do you agree that sole increase investment in safety training from the framework 
significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
8) Do you agree that sole increase investment in safety training from the framework 
significant to improve safety performance of construction project in construction 
industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
 
9) Any comment/ recommendation that sole increase investment in safety training to 
reduce financial loss of accident and improve safety performance of construction 
project. 
 
No comment 
__________________________________________________________________ 
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10) Do you agree that sole increase investment in safety promotion from the 
framework significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
11) Do you agree that sole increase investment in safety promotion from the 
framework significant to improve safety performance of a construction project in 
construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
12) Any comment/ recommendation that sole increase investment in safety 
promotion to reduce financial loss of accident and improve safety performance of 
construction project. 
 
No comment 
 
 
 
(Thank you for your contribution to our research study. You opinions be kept 
confidential and we will happy to send you a copy of the consolidated results.) 
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Validation Interview of Safety Framework of Safety 
investment in Safety equipment, Safety training and safety 
promotion in the construction industry 
The  Objective  of  this  interview  is  to  validate whether  the  proposed  framework  in 
safety equipment, safety training and safety promotion is comprehensive, objective, 
reliable and practical enough  to  reduce  the  financial  loss of  construction project  in 
Hong Kong 
Interviewee:___(15) _________ Position:_Assistant Safety Manager 
Company (Not compulsory):____________________________________________ 
Experience in construction field:   
□ (a) < 3 years
□ (b) 3 – 10 years
 (c ) >10 years 
Highest education background: 
 (a) Higher Diploma 
□ (b) Degree
□ (c ) Master degree
□ (d) Other: _________________________________________________
Interviewer:______________________ Time and Date:______________________ 
Venue:__________________________ Record taken by:_____________________ 
1) Are you agree that investment in the attached safety framework (safety
equipment, safety training and safety promotion) significant to reduce financial loss 
in construction industry? 
□ (a) Strongly agree
 (b) Agree 
□ (c) Neutral
□ (d) Disagree
□ (e) Strongly disagree
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2) Do you agree that investment in the attached safety framework (safety 
equipment, safety training and safety promotion) significant to improve overall safety 
performance in construction industry? 
 
□ (a) Strongly agree 
 (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
3) Any comment/ recommendation that investment in the attached safety 
framework to reduce financial loss of accident and improve safety performance of 
construction project. 
 
No comment 
__________________________________________________________________ 
 
 
4) Do you agree that sole increase investment in safety equipment from the 
framework significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
5) Do you agree that sole increase investment in safety equipment from the 
framework significant to improve safety performance of construction project in 
construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
 59 
 
6) Any comment/ recommendation that sole increase investment in safety 
equipment to reduce financial loss of accident and improve safety performance of 
construction project. 
 
More effort can reduce the risk. It can also enhance the safe environment of site 
__________________________________________________________________ 
 
7) Do you agree that sole increase investment in safety training from the framework 
significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
8) Do you agree that sole increase investment in safety training from the framework 
significant to improve safety performance of construction project in construction 
industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
 
9) Any comment/ recommendation that sole increase investment in safety training to 
reduce financial loss of accident and improve safety performance of construction 
project. 
 
Labors receive more info can raise their awareness   
__________________________________________________________________ 
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10) Do you agree that sole increase investment in safety promotion from the 
framework significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
11) Do you agree that sole increase investment in safety promotion from the 
framework significant to improve safety performance of a construction project in 
construction industry? 
 
□ (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
 (d) Disagree 
□ (e) Strongly disagree 
 
12) Any comment/ recommendation that sole increase investment in safety 
promotion to reduce financial loss of accident and improve safety performance of 
construction project. 
 
Promotion can raise their awareness 
 
 
 
(Thank you for your contribution to our research study. You opinions be kept 
confidential and we will happy to send you a copy of the consolidated results.) 
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Validation Interview of Safety Framework of Safety 
investment in Safety equipment, Safety training and safety 
promotion in the construction industry 
The  Objective  of  this  interview  is  to  validate whether  the  proposed  framework  in 
safety equipment, safety training and safety promotion is comprehensive, objective, 
reliable and practical enough  to  reduce  the  financial  loss of  construction project  in 
Hong Kong 
Interviewee:___(16) __________ Position:_ Safety Manager 
Company (Not ompulsory):____________________________________________ 
Experience in construction field:   
□ (a) < 3 years
□ (b) 3 – 10 years
 (c ) >10 years 
Highest education background: 
□ (a) Higher Diploma
 (b) Degree 
□ (c ) Master degree
□ (d) Other: _________________________________________________
Interviewer:______________________ Time and Date:______________________ 
Venue:__________________________ Record taken by:_____________________ 
1) Are you agree that investment in the attached safety framework (safety
equipment, safety training and safety promotion) significant to reduce financial loss 
in construction industry? 
□ (a) Strongly agree
 (b) Agree 
□ (c) Neutral
□ (d) Disagree
□ (e) Strongly disagree
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2) Do you agree that investment in the attached safety framework (safety 
equipment, safety training and safety promotion) significant to improve overall safety 
performance in construction industry? 
 
□ (a) Strongly agree 
 (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
3) Any comment/ recommendation that investment in the attached safety 
framework to reduce financial loss of accident and improve safety performance of 
construction project. 
 
Safety training and safety promotion should be continuously and suitable for 
different stage of the project 
__________________________________________________________________ 
 
4) Do you agree that sole increase investment in safety equipment from the 
framework significant to reduce financial loss in construction industry? 
 
□ (a) Strongly agree 
 (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
5) Do you agree that sole increase investment in safety equipment from the 
framework significant to improve safety performance of construction project in 
construction industry? 
 
□ (a) Strongly agree 
 (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
 63 
 
6) Any comment/ recommendation that sole increase investment in safety 
equipment to reduce financial loss of accident and improve safety performance of 
construction project. 
 
PPE of sub-contractor should be provided or charged by main contractor.   
Work at height is high risk activities. Main contractor should provide certified 
movable platform 
__________________________________________________________________ 
 
7) Do you agree that sole increase investment in safety training from the framework 
significant to reduce financial loss in construction industry? 
 
 (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
8) Do you agree that sole increase investment in safety training from the framework 
significant to improve safety performance of construction project in construction 
industry? 
 
 (a) Strongly agree 
□ (b) Agree 
□ (c) Neutral   
□ (d) Disagree 
□ (e) Strongly disagree 
 
 
9) Any comment/ recommendation that sole increase investment in safety training to 
reduce financial loss of accident and improve safety performance of construction 
project. 
 
Resources/ full paid for training should be provided by main contractor. Tailor 
made training should be provided for specify workers if necessary 
__________________________________________________________________ 
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10) Do you agree that sole increase investment in safety promotion from the
framework significant to reduce financial loss in construction industry? 
□ (a) Strongly agree
 (b) Agree 
□ (c) Neutral
□ (d) Disagree
□ (e) Strongly disagree
11) Do you agree that sole increase investment in safety promotion from the
framework significant to improve safety performance of a construction project in 
construction industry? 
□ (a) Strongly agree
 (b) Agree 
□ (c) Neutral
□ (d) Disagree
□ (e) Strongly disagree
12) Any comment/ recommendation that sole increase investment in safety
promotion to reduce financial loss of accident and improve safety performance of
construction project.
All trade workers and staff should be joined the promotion activities among the 
contract period. Notice board, video, site promotion activities are good for safety 
promotion 
(Thank you for your contribution to our research study. You opinions be kept 
confidential and we will happy to send you a copy of the consolidated results.) 
Description in safety aspect Specification in safety investment Contractor/ Worker Consultant/ Client/ Government Code of Practice / Legislation to be referred regarding safety aspect
Feasbility stage Provide alternative scheme Consultant consider alternative scheme to eliminate hazard during design stage Building Ordinance (BO)
Client review different design method to adopt a low risky scheme
Review safety aspect Client/Consultant try to eliminate the high risk work process Code of Practice (CoP)
Client/ Government review different scheme
Design Stage  Design for safety Safety Equipment
(elimination of risk & hazard) Design for safety Consultant consider alternative scheme to eliminate hazard during design stage Design Manual/ Handbook
Safety review Client review different design method to adopt a low risky scheme Technical Memorandum (TM)
Client/ Government review the design Code of Practice (CoP)
Safety Training  Client/ Consultant identify specific work activities for the project General Condition of Contract (GCC)
Identify specific activities Client/ Consultant state the necessary training for the project Building Ordinance (BO)
Tender Stage Submit Safety Organisation Safety Equipment
Submit Accident rate Safety aspect in tender document Contractor prepare safety aspect for tendering Client/ Consultant assess the safety aspect in tender document Standard Method of Measurement (SMM)
Submit safety investment proposal (accident record, claim issue, safety premium and safety investment) Client/ Consultant assess the sufficience of manpower in safety General Condition of Contract (GCC)
Submit budget for safety aspect Safety Training Contractor state the safety organisation in tender document Client consider wherher Pay For Safety Scheme (PFSS) adopted in tender document Project Administration Handbook (PAH)
Submit Safety plan Safety aspect in tender document Client consider wherher incentive scheme on safety adopted in tender document Refer to Construction Cost Indices
Additional resources Client/ Consultant review safety record of the contractors
Safety Promotion
Pay for Safety Scheme (PFSS)
Pay for Safety and Environmental Scheme (PFSES)
Safety record
Construction Stage Submit safety policy Safety Equipment Client/ Consultant review the safety plan
submit safety organisational structure Provdie portable hand tool/ drill  Contractor provide adequate PPE to workers Client/ Consultant review the risk assessment Practice Notes for Registered Contractors (PNRC)
Provide safety training Provide PPE checklist  Contractor provide a PPE checklist Government officer inspect the worker if they do not wear proper PPE CoP (Site supervision)
Set up In‐house safety rules Provide PPE cabinet at the workplace Contractor provide cabinet that workers can easiler store their own PPE Government officer inspect thecontractor if they do not provide proper PPE CoP (Safety Management)
Set up inspection programme Mention PPE standard in in‐house rules Worker understand work instruction, work environment and situtation Factory and Industry Undertaking Ordinance (F&IU)
Set up Hazard control programme Sufficient first aid materials Worker understand what kind of PPE he/she should be adopted  Occupational safety & Health Ordinance (OSHO)
Carry out accident/ incident investigation Sufficient record system of PPE Worker wear proper PPE for work Occupational safety & Health Maunnal
Develop emergency preparedness Provide adequate PPE Client/ Consultant review training record  General Condition of Contract (GCC)
Evaluate, select and control of sub‐contractor Government officer inspect the training course randomly Inspection mannual
Set up safety committee Safety training Contractor provides necessary training to worker Government officer inspect the training record and worker who get proper training 
Evaluate Job Hazard analysis Training provided to use the PPE Contractor keeps proper training record  Client/ Consultant can endorse the training
Aware of safety and health Sufficient training record system Contractor disclose instruction, information and training to worker Client/ Consultant provide training to site supervisors
Set up accident control and hazard elimiation programme Sufficient safety information Contractor provide specific training for particular work activities
Set up occupational health assurance programme Specific training for particular activities Eperienced safety officers and safety supervisors are needed
Employ sufficient & qualified trainer Worker attend mandatory and specific training Client/ Consultant has clear safety policy
Provide group training to foreman/ engineers Senior management participate 
Safety promotion Client/ Consultant invest resources for safety
Safety policy Contractor should has clear safety policy Client/ Consultant issue notice for safety 
Management commitment & involvment Senior management participate Joint safety inspection
safety resources Contractor invest resources (staff, money, time) for safety Communication with contractor
Safe issue of work Contractor let workers know safe issue of different work Government department review the PFSS and PFSES scheme
Morning assemble/ exercise Contractor encourage workers to join the assemble/ exercise Government officer inspect the TCP system randomly
Display safety booklet at the workplace Worker can find related information about relevant work activities Government officer inspect the safety of work randomly
safety walk/ inspection Regular safety walk according to contract Internal safety walk
Apply safety competition Regular safety inspection (TCP system should be set up)
Display banner/ Slogan or safety poster  Communication with sub‐contractors
Incentive scheme Set up incentive scheme (Cash coupon to worker if perform good in safety)
safety notice board Set up safety notice board
Considerate site facilities Provdie considerate site facilities (eg: rest room, shower facilities)
Maintenance Stage Submit safety policy
submit safety organisational structure Safety Equipment Client/ Consultant review the safety plan Practice Notes for Registered Contractors (PNRC)
Provide safety training Provdie portable hand tool/ drill  Contractor provide adequate PPE to workers Client/ Consultant review the risk assessment CoP (Site supervision)
Set up In‐house safety rules Provide PPE checklist  Contractor provide a PPE checklist Government officer inspect the worker if they do not wear proper PPE CoP (Safety Management)
Set up inspection programme Provide PPE cabinet at the workplace Contractor provide cabinet that workers can easiler store their own PPE Government officer inspect thecontractor if they do not provide proper PPE Factory and Industry Undertaking Ordinance (F&IU)
Set up Hazard control programme Mention PPE standard in in‐house rules Worker understand work instruction, work environment and situtation Occupational safety & Health Ordinance (OSHO)
Carry out accident/ incident investigation Sufficient first aid materials Worker understand what kind of PPE he/she should be adopted  Occupational safety & Health Maunnal
Develop emergency preparedness Sufficient record system of PPE Worker wear proper PPE for work General Condition of Contract (GCC)
Evaluate, select and control of sub‐contractor Provide adequate PPE Client/ Consultant review training record  Inspection mannual
Set up safety committee Government officer inspect the training course randomly
Evaluate Job Hazard analysis Safety training Contractor provides necessary training to worker Government officer inspect the training record and worker who get proper training 
Aware of safety and health Training provided to use the PPE Contractor keeps proper training record  Client/ Consultant can endorse the training
Set up accident control and hazard elimiation programme Sufficient training record system Contractor disclose instruction, information and training to worker Client/ Consultant provide training to site supervisors
Set up occupational health assurance programme Sufficient safety information Contractor provide specific training for particular work activities
Specific training for particular activities Eperienced safety officers and safety supervisors are needed
Employ sufficient & qualified trainer Worker attend mandatory and specific training Client/ Consultant has clear safety policy
Provide group training to foreman/ engineers Senior management participate 
Safety promotion Client/ Consultant invest resources for safety
Safety policy Contractor should has clear safety policy Client/ Consultant issue notice for safety 
Management commitment & involvment Senior management participate Joint safety inspection
safety resources Contractor invest resources (staff, money, time) for safety Communication with contractor
Safe issue of work Contractor let workers know safe issue of different work Government department review the PFSS and PFSES scheme
Morning assemble/ exercise Contractor encourage workers to join the assemble/ exercise Government officer inspect the TCP system randomly
Display safety booklet at the workplace Worker can find related information about relevant work activities Government officer inspect the safety of work randomly
safety walk/ inspection Regular safety walk according to contract Internal safety walk
Apply safety competition Regular safety inspection (TCP system should be set up)
Display banner/ Slogan or safety poster  Communication with sub‐contractors
Incentive scheme Set up incentive scheme (Cash coupon to worker if perform good in safety)
safety notice board Set up safety notice board
Considerate site facilities Provdie considerate site facilities (eg: rest room, shower facilities)
Post construction stage Client/ Consultant review the accident if necessary
Review  Contractor review the safety ivnestment and accident rate Client/ Consultant review the safety aspect 
Identify problems  Contractor identify any problems which should be revised
Feedback Contractor record good practice and lesson for future project reference
Assess Risk and Hazard activities in different scheme
Practice Notes for Authorized persons, registered structural 
engineers and registered geotechnical engineers (PNAP)
Appendix XIII: Framework of safety investment
